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NEW MATERIALS, STRUCTURES, PRODUCTS FOR 
LAND, SEA, AIR, AND SPACE 

■ Solid and liquid rocket components ■ Aircraft structural components ■ Armored vehicle protec- 
tive structures ■ Weapon system structures ■ Surface ship components ■ Buoy and mine struc- 
tural components ' ■ Deep submergence vehicle structures ■ Launch and space vehicle materials. 
Never before have such unprecedented requirements for range, reliability, and performance placed 
such stringent demands on fabricators. Aerojet-General's Structural Materials Division is ready to 
serve you in the creation of new materials and components... with a full spectrum of metallic and 
non-metallic materials including filament-wound glass, ablative materials, sandwich structures, 
molded plastics, thermal and cryogenic insulation, and refractories... in any phase from initial analysis 
and materials research, to fabrication and mass production. 

Write for descriptive brochure: "Structural Materials" 
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Engineers, Scientists: investigate outstanding opportunities at Aerojet 
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purposeful imagination.... in space 


The men of Aerospace probe all disciplines of the space sciences. Chartered exclusively to serve the United States 
Government, Aerospace Corporation applies the full resources of modern science and technology to advanced space and 
ballistic missile systems, o As part of the Air Force-science-industry team, the men of Aerospace evaluate and stimulate 
the free flow of information that results in the imaginative concepts required for national leadership in space. From concept 
to countdown and beyond. Aerospace provides advanced systems analysis and planning; theoretical and experimental research; 
general systems engineering and corresponding technical direction of programs. □ Aerospace Corporation, an equal opportunity 
employer, now needs more men to meet these responsibilities. Highly skilled engineers and scientists with advanced degrees, 
knowledgeable in interdisciplinary problem solving, are urged to contact Mr. Charles Lodwick, Room 101, Aerospace Corpora- 
tion, P O. Box 95081, Los Angeles 45, California. □ Organized in the public 
interest and dedicated to providing objective leadership in the advancement 
and application of science and technology for the United States Government. 
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How do you tell the bits 
from the noise? 


If your PCM ground station is going to work right, you’ve got to 
get those PCM bits out of the noise. But, just consider what you face 
when you try to design hardware to do the job: 

First you’ve got to make a clock— to define the intervals for the bit 
detector. You figure that maybe a phase lock loop is the answer. A 
special, unconventional phase lock loop with a long coast time— yet, 
one with a short acquisition time. 

Then, since your bit rate may be low, you build in some DC resto- 
ration. You consider the noise from the recorder and anticipate that 
it may be subtractive in nature, rather than the normal, gaussian 
type of white noise. So, the equipment must be designed with this in 
mind. You try non-linear filtering— and happily, your signal/noise 
ratio seems to improve. 

Suppose now you find your recorded square waves are really not 
so square. On the other hand, these soggy pulses may be all you have. 
Here, you’re in luck, since your phase lock loop accepts some pretty 
miserable stuff. 

Next, you try an integrate-and-dump technique to detect the bits 
and reject noise components. And you get as much as 2:1 improve- 
ment. Then you wonder what codes will be used. To be safe, you build 
in converters to handle all the most popular codes, including Man- 
chester (split-phase). 

Sound complicated? It is. Yet, DCS has done it! We’ve built the 
equipment (we call it the GPS-4 
Synchronizer)— have supplied it 
to satisfied customers— and are 
ready to demonstrate it to you. 
Contact your nearest DCS branch or call or 
write us in Danbury. Address: Dept. AW-2-6 


DATA-CONTROL SYSTEMS, INC 

'JnotxumeMtatiOH fox ^cocnxcfl 
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Component molded of TEFLON FEP for 
low power loss.. .unequaled weatherability 


The antenna feed cover for RCA’s AN/FPS-16 radar 
is molded of a Du Pont Teflon FEP-fluorocarbon 
resin. This thin-walled precision molding, which serves 
as a protective cover for a circular-polarizing antenna 
feed structure, takes advantage of the exceptional di- 
electric and physical properties of FEP resins. Low 
power loss on both transmission and reception is as- 
sured by the low loss factor of FEP resins. Their low 
and stable dielectric constant minimizes the effect of 
the dielectric on critical phasing of the R.F. energy. 

The excellent weatherability of FEP resins, their ice- 
release properties and extremely low moisture absorp- 
tion make them ideal for this use, particularly in view 
of the exposed nature of many radar installations. 


The development of the melt-processible FEP resins 
has made available the outstanding electrical proper- 
ties of Teflon in the form of complex, easily molded 
components and in long, continuous extruded lengths 
of wire installation. FEP resins are rated for continu- 
ous use up to 400°F., and they offer outstanding re- 
sistance to chemicals, corrosives and other adverse 
environmentalconditions.Formoreinformation about 
FEP resins and the improved design and reliability 
they make possible, write to: E. 1. du Pont de Nemours 
& Co. (Inc.), Dept. A V-6 11, Room 2526T Nemours 
Building, Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, P.O. Box 660, 
Montreal, Quebec. 


mm 


TEFLON 


fluorocarbon resins, fibers and film, including TFE iletrafluoro - 
ethylene) resins and FEP ( fluorinated ethylene propylene) resins. 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


AEROSPACE CALENDAR 

(Continued from page 5) 

June 26-28— 203rd National Meeting, Amer- 
ican Meteorological Society, University 
of Alaska, Fairbanks. Alaska, 

,l 'on 2 Rarcf.ed 1 Gas Dy'rlTm^^Univ^nity of 
Paris, Paris, France. Sponsors: AFOSR; 
ONR; NASA. (Open meeting.) 

June 27-28— Ninth Annual Symposium on 
Computers and Data Processing by the 
University of Denver's Denver Research 
Institute, Elkhorn Lodge, Estes Park. 

June 27-29-Joint Automatic Control Con- 
ference, Institute of Radio Engineers, 
New York University, New York, N. Y. 

June 28-29— Fourth National Symposium on 
Radio Frequency Interference, I RE. T own 
Mouse. San Francisco, Calif. 

July 7-1 1-1 6th Annual All-Woman Trans- 
continental Air Race from Oakland, Calif., 
to Wilmington, Del. 

July 12-13— 12th General Assembly, NATO 
Advisory Group for Aeronautical Research 
and Development, Paris, France. 

July 17-19— Lunar Missions Meeting, Ameri- 
can Rocket Society, Pick Carter and Stat- 
ler Hilton Hotels, Cleveland, Ohio. 

July 2-f-Aug. 2— National Soaring Champion- 
ships, El Mirage, Calif. For information: 
National Soaring Championships, P. O. 
Box 997. Victorville, Calif. 

Aug. 1-5— Experimental Aircraft Assn. Fly- 
In, Rockford Airport, Rockford, III. 

Aug. 8-10—1962 Standards Laboratory Con- 
ference. National Bureau of Standards' 
Boulder Laboratories, Boulder, Colo. 

Aug. 10-11— IAS National Specialists Meet- 
ing. Man-Machine Competition, Olympic 
I Intel. Seattle, Wash. 

Aug. 13-16— Pacific Energy Conversion Con- 
ference, Fairmont Hotel, San Francisco. 

Aug. 13-16— Seventh Svmi n Ballistic 
Missile and Space Technology, U. S. Air 
Force Academy, Colorado Springs. Colo. 
Sponsors: USAF; Aerospace Corp. 

Aug. 14-16— Cryogenic Engineering Confer- 
ence, University of California of Los An- 
geles. Los Angeles, Calif. 

Aug. H-16— International Conference on 
Precision Electromagnetic Measurements. 
Boulder Laboratories, National Bureau of 
Standards. Boulder. Colo. 

Aug. 15-17— Nuclear Propulsion Confer- 


, Mon 


, Calif. Joir 


the Aerospace Sciences; Amer- 
ican Rocket Society; American Nuclear 

Aug° C 15-i7-Third International Electronic 
Circuit Packaging Symposium. University 
of Colorado. Boulder. Colo. 

Ang. 19.25-Annual Meeting and Confer- 
ence. Airport Operators Council, Princess 
Kaiulani Hotel, Honolulu, Hawaii. 

Aug. 21-24— Western Electronics Show and 
itute of Radio Engineers, 






Calif. 



WAY TO PROVIDE mal control system. Sundstrand devel- 

ACCESSORY under a U.S. Air Force Systems Command contract. Pow- 


POWER IN unique in that normally wasted heat from energy conversion 


. 21-24— International Symposium on 
Far Infrared Spectroscopy. Sheraton Gib- 
son Hotel. Cincinnati. Ohio. Sponsor: 
Materials Central. Aeronautical Systems 
Division. Air Force Systems Command. 

Aug. 21-Sept. 17— 14th Session, Interna- 
tional Civil Aviation Organization As- 
sembly, Rome, Italy. 

(Continued on page 9) 


oped the turbine driven CRYHOCYCLE 
r Force Systems Command contract. Pow- 
ered by hydrogen and oxygen, the CRYHOCYCLE is 
ue in that normally wasted heat from energy conversion 
inefficiencies and even metabolic heat from the crew is re- 
QPAPF l/Fliin CQ covered by the coolant loop and returned 
** I MU L V L II I D L L O to the power cycle by interstage reheaters 
between each ot the four stages of a single-disc turbine. Sundstrand has also developed a 
multi-stage reciprocating version of the CRYHOCYCLE for low power levels. This concept 
results in specific fuel consumption economy which has not been achieved by any other dy- 
namic space power system. As a result fuel weight and volume are reduced. In addition, the 
CRYHOCYCLE operates at room temperature eliminating need for high temperature materi- 
als, solving wheel containment problems, and greatly improving inherent reliability and safety. 
Since the CRYHOCYCLE is independent of the environment, it is ideal for Lunar missions. 
■ The CRYHOCYCLE is a sensible size, too. About the size of a gasoline lawn mower motor, 
it can be used in pairs for maximum reliability. ■ Several versions of this space power system 
are being developed which will be suitable for missions of several weeks' duration ... at 
power levels from one kilowatt to 50 kilowatts. Both the turbine prime mover (shown) and 
the reciprocating machine have been publicly demonstrated to representatives ol the aero- 
space industry and government service. ■ (A simple request on your business stationery and 
we will send you details concerning this and the other accessory space power systems which 
Sundstrand has under development.) ■ If you would like to work on the Sundstrand Engi- 
neering team in the development of practical solutions to challenging space power problems, 
write to: Personnel Director, 

SUNDSTRAND aviation • DENVER 
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They don ’t know it, 
but a supply team 
’ way back in Texas 
helped bring them together 
in San Francisco via . . . 

AMERICAN 
AIRLINES # 

—t-ASTRQJETS ~ 

SOUTHWEST 

AIRMOTIVE 

COMPANY 

supplies many of the 
dependable, factory-new parts 
and accessories used by 
American Airlines 
in maintaining 
its great Astrojet fleet. 


SERVICE AND SUPPLIES FOR THE AIRLINE INDUSTRY AND FOR 
► M o BUSINESS AVIATION • JET ENGINE OVERHAULS FOR THE MILITARY 

» (if ;s'B > Southwest Airmotive Co. 

^ ^ MAIN JET ENGINE PLANT: Love Field, Dallas ■ JET ENGINE TEST FACILITY: Near 

Amon Carter Field ■ SUPPLY DISTRIBUTION HQ: Dallas, San Antonio, Houston, 
V' e p ^ Oklahoma City, Tulsa, St. Louis, Kansas City, and Denver 
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When a space vehicle slants back into the earth’s 
atmosphere at mission’s end, a curtain of silence lasting 
minutes closes between it and its tracking earth sta- 
tions. A similar communications blackout occurs dur- 
ing the space firing of rocket engines, a Villain is 
intense heat generated during re-entry and rocket fir- 
ing which leads to ionization of atoms and disturbs or 
blots out radio frequencies. 
□ Because this phenome- 
..AND WHAT DOUGLAS IS DOING ABOUT IT non represents an obstacle 
to remote control of space vehicles, Douglas scientists 
are studying its exact causes. Work is in progress on 
methods of modulating or eliminating this interference. 


ELECTRONIC BLACKOUT 



Analysis of radio frequency noise and absorption relative to 
space flight is one of more than 500 Douglas research 
programs now under way. Some implement and support such 
current Douglas projects as SKYBOLT, SATURN S-IV, 
ZEUS and DELTA. Others range from the study of vacuum 
deposited films for miniaturized electronic circuits to plans 
for the establishment of com- AC 

pletc communities on the moon. U U U V3 Lttv 


BUR N DV 

MAKES ALL TYPES OF ELECTRICAL 

CONNECTORS 



Accessible, reliable, serviceable... 



open and shut case for MS HYFEN. 

Miniature rectangular hyfen* provides high density connections, and is avail- 
able in 14, 20, 26, 34, 42, 50 & 75 contact sizes with hoods to fit all sizes. 
Crimp-type, snap-locked contacts accommodate wire sizes #18 thru #26, and 
are removable without disassembling connector. Hoods are aluminum alloy, 
swing-type, clamshell design ... can be opened to remove or insert contacts 
without being removed from connector block. Crimped connections comply 
with mil-t- 7928 . hyfen mates with all existing solder types. Complete line of 
burndy installation tooling available. Write omaton Division for details. 

BURN DY 

Norwalk, Connect. 
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Sensationally Small . . . this palmful of Power 

REVOLUTIONIZES Vi ELECTRIC DRILLING! 


Half the Size is only half the story 

Now, a sensational break-through in electric motor design 
enables Thor to cut both the size and weight of the K " electric 
drill— in half! Savings in “weight-lifting” (2 lbs. less! ) —savings 
in drill-bit life-savings in tool maintenance . . . add up to as 
much as 50% reduction in drilling costs! Often pays for itself in 
a matter of weeks! See the sensational new Thor Compact in 
your own office: Write, wire or phone Thor Power Tool Com- 
pany, TW 2-7601. Area code 312. 

THOR POWER TOOL COMPANY, Aurora, Illinois 


THOR POWER TOOL COMPANY 

175 N. State St., Dept. 27 




Scintilla Division 





You have to, don’t you, John Doe? If you don’t, you 
have problems with high temperature magnet wire, 
high temperature lead wire, and radiation resistance. 
John, the best solution is Hitemp’s “Ceramatemp.” 
It’s a nickel-clad copper conductor insulated with a 
ceramic-like material, firmly adhered to the conduc- 
tor. Rated for continuous operation at 1000°F, or 
even 1500°F for short periods of time, Ceramatemp 
is inert to solvents, oils, organic materials, thinners, 
and hydraulic fluids. Available in sizes 20-40 AWG, 
its abrasion resistance is very high, too. Useful, eh? 
Hitemp’s Engineering Department will help us meet 


special requirements using modified Ceramatemp 
constructions. They’ve also got a new product— 
Ceramaglass— for potting and encapsulating. We 
oughta ask about that— I’m sending for their 
“Condensed Catalog” at the same time. 


HITEMP WIRES CO. 

a Division of Simplex Wire & Cable Co. 

1200 SHAMES DRIVE. WESTBURY, NEW YORK 
1532 S. CALIFORNIA AVE., MONROVIA, CALIF. 
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We’re putting all space under one roof at Northrop 


Northrop has long been vigorously dedicated to the investiga- 
tion of space, with a wide range of active programs and 
advanced research facilities distributed throughout its several 
divisions. Now all these varied space activities have been 
brought together under one management as Northrop Space 
Laboratories. 

Through this realignment, each space program will be 
assured of getting the maximum concentration of scientific, 


technical, and managerial talent. Moreover, all programs will 
be backed up by the experience, capabilities, and manufactur- 
ing facilities of the entire Northrop Corporation. 

Northrop Space Laboratories will be located in Hawthorne, 
California, where new. completely equipped research facilities 
are now under construction. 

NORTHROP 



Practical temperature measurement 

from 1°K to 7000 0 F 


ROCKET FUELS 
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RANGE 


BIOLOGICAL 
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(filled-bulb 





GETTING WARMER, the Envi- 
ronmental Range <-280°F to 
0°F) is reached- Here extreme 
cold, such as that encountered 
in space simulation, must be ac- 
curately measured. Beyond this 
is the Biological Range, a nar- 
row band extending roughly 
from 0°F to 200°F within which 
ordinary life functions are pos- 
sible. For both of these ranges, 




TO 7000°F. Beyond the Industrial 

may conveniently be called the 
Rocket Fuels Combustion Range. 

to 7000"F (4144°K). Most rooket 
propellants and combinations 
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HONEYWELL INTERNATIONAL I 



all-weather operation and automatic landing is a crucial 
sector of aeronautical development, in which SMITHS can 
claim an unequalled record of pioneer work and practical 
progress. Already more than 8,000 fully automatic blind 
landings have been accomplished, without incident, by air- 
craft using the Autoland system evolved on the basis of the 
smiths Autopilot. The latest outcome of smiths initiative in 
fundamental research is the Para-Visual Director. This is an 
entirely new concept in flight director display, which can be 
applied to existing instrument systems. By presenting essen- 
tial information to the pilot, even as he concentrates on the 
runway ahead, it effectively eases his task — especially in 
high-speed, low-visibility landings by modern jet aircraft. 



The Miation Division of S. Smith & Sons (England) Ltd. 

KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDLESEX 



Canada: 105 Scarsdale Road, Don Mills, Ontario. 
Australia : 46/52 Ferndell Street, Guildford, N.S.W. 

WEMBLEY 8888 AIRSPEED WEMBLEY TELEX : 25366 
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On patrol in the icy Arctic night, the U. S. Navy’s de- 
stroyers can now ‘‘see’’ supersonic enemy targets at 
long ranges. Their new SPS-40 radar, designed and 
built by Lockheed Electronics now gives them greater 
range in pinpointing airborne targets. 

Lockheed’s creative systems designers achieved these 
results with a unique pulse compression system that 
increases the range-to-weight ratio of shipboard radar 
equipment and improves its resolution as well. 
Lockheed’s experienced packagers engineered this com- 
plicated system into rugged dependable units. For ex- 
ample, new welding techniques provide exceptionally 
high strength-to-weight ratio in the antenna revolving 
high above the destroyer’s deck. 


Lockheed Electronics’ engineering fallow-through teams 
are carefully supervising installation and checkout, help- 
ing to train Navy operators and maintenance special- 
ists, and staying with the equipment until maximum 
performance is achieved. 

Lockheed offers these creative, practical and follow- 
through capabilities to the defense and civilian elec- 
tronic industries alike. LEC is the electronics gateway 
to several thousand scientists, engineers and technol- 
ogists who work for Lockheed. 

Engineers and Scientists: For unique advancement op- 
portunities with this talented team, please contact our 
Professional Placement Office, Plainfield, New Jersey. 


LOCKHEED ELECTRONICS COMPANY 

eld. new jersey A Division of Lockheed Aircraft Corporation 




EDITORIAL 


Reliability in Space 


The premature end of the useful life of the Orbit- 
ing Solar Observatory (OSO) last week due to a mal- 
functioning spin control system (see p. 38) offers a good 
example of why the National Aeronautics and Space Ad- 
ministration is demanding from industry a totally new 
standard of reliability, or quality assurance, as the agency 
prefers to call it. Quality assurance is a phrase that will 
have a special meaning in all current and future NASA 
dealings with its contractors. It will also loom large in 
the performance records that NASA is now keeping on 
its contractors as a guide for its future contracting. 

OSO was intended to provide a wide variety of solar 
data during an orbital life of six months. Instead, a 
relatively minor mechanical malfunction deprived the 
entire complex satellite of all of its useful functions at 
the end of 11 weeks. Another similar example of how 
small imperfections can cause expensive mission failures 
is the Ranger program. In four Ranger shots — at a cost 
of about $17 million per launch— the failures of relatively 
small portions of the total space vehicle system have 
kept this project from achieving the major goals of the 
program. 

Problem Is Magnified 

The problem of achieving 100% reliability in space 
exploration vehicles is tough enough, but the problem 
becomes even more acute when the space age moves 
—as it will shortly— into operational satellite systems for 
weather reporting, navigation, reconnaissance and com- 
munications. For in these systems a single minor com- 
ponent failure in a single satellite could disrupt the func- 
tioning of the entire system for the interval it would 
take to fire a replacement vehicle into the proper orbit. 
This would prove to be an extremely expensive process 
if the failure rate reached as high as the statistical rate 
now generally acceptable in high quality control in- 
dustries. 

Because of the stringent weight limitations that space 
vehicles will have to live with in the foreseeable future 
it will be impossible to add sufficient duplication of sys- 
tems to achieve the standard of perfection required for 
long periods in the cruel environment of space. 

The elaborate research and test facilities developed 
for vehicles operating in the atmospheric envelope have 
never fully achieved a complete simulation of all the 
conditions of actual flight over the time periods that 
are significant for operational use. But they have come 
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much closer than it will be possible to achieve with 
simulators and environmental test facilities seeking a 
true spacecraft environment. Virtually every industrial 
firm and government agency in the space business is 
now busily creating and building a wide variety of space 
environmental simulators. No matter how useful these 
prove to be, they will still fall short in major areas of 
true space environmental simulation. This is perhaps the 
most compelling reason for developing as soon as possible 
large manned laboratories operating in space where the 
stringencies of its environment can be fully felt, meas- 
ured and studied for significant periods. 

Manned Systems Requirement 

When manned space systems are considered, the 100% 
reliability requirement becomes even more stringent. 
NASA and its industrial contractors on the Mercury. 
Gemini and Apollo programs face reliability require- 
ments far greater than anything yet achieved in earth- 
bound engineering systems, and they must be achieved 
in this bitterly hostile environment of space. 

Not only will new concepts be required, but so will 
new equipment and operating techniques in developing 
these incredibly high standards of quality control and 
reliability. Such a philosophy will also play an important 
role in basic design of space hardware. Inevitably it will 
produce a fall-out into the entire industrial complex that 
will be felt in improved performance at lower cost. 

The aerospace industry has always been a leader of 
general industry in the concepts of precision engineering 
and quality controlled production. It is now facing a 
new and even stiffer challenge to raise its already high 
standards to meet the requirements of space technology. 
NASA has hired General Electric Co. to serve as its tech- 
nical adviser on how to achieve these new standards, 
oriented primarily toward the Apollo manned lunar land- 
ing mission. But it also will require all of the best talents 
available throughout the industry and other government 
agencies to achieve fully these goals within the time 
limits set by international competition. 

These new requirements of quality assurance and re- 
liability are a hurdle that must be cleared if NASA's 
ambitious national space program is to reach its imme- 
diate goals. They also present a tremendous challenge 
to the management and technical direction of every firm 
in the aerospace business, and will be a major measure 
of their future success. —Robert Hotz 
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TOUCHDOWN 
ON THE 
FIRST PASS 

A new air traffic surveillance system, Texas Instruments ASR-4, 
provides accurate position information on this jetliner and other 
traffic within 60 miles. Result: touchdown on the first pass. 

■ The ASR-4 is industry’s answer to 
a Federal Aviation Agency request: 
“Develop a surveillance radar system 
to reduce field-approach congestion and 
minimize stack-up time at U. S. air- 
ports — make it operate reliably in all 
weather — continuously for 20 years.” 

■ Many air terminals already have the 
TI ASR-4. Custom modifications to this 
versatile radar system can be made to 
meet your organization’s requirements. 



Look to TI for answers to 
your radar problems in- 

• air surveillance 

• ground surveillance 

• submarine detection 

• missile guidance 
• fire control 


Texas Instruments 

INCORPORATED 



WHO’S WHERE 


In the Front Office 

H. Douglas Lowrcy, president. Chrysler 
Corp.'s Space Division. New Orleans. La., 
succeeding J. C. Smith, Jr., resigned. 

William R. Rvan, president. Edo Corp., 
College Point, N.Y., succeeding Noel B. 
McLean, now board chairman. Mr. McLean 
succeeds Fart Dodge Osborn, retiring. Mr. 

and a member of the administrative commit- 

Group Capt. E. Fcnncssy, a director of 
Decca, Ltd.. London. England. Group Capt. 
Kcnnessy is managing director of Decca 
Radar and a director of the newly formed 
British Space Development Co. 

E. Donald Gittcns, vice president-govern- 
ment operations, American Bosch Anna 
Corp.. Garden City, N. Y. Wilford L. Lar- 
son succeeds Mr. Gittcns as vice president 
and division manager of the Anna Division. 

John R. Shirley, vice president of Booz. 
Allen Applied Research. Inc., Bethcsda. Md. 

Edward O. Ethcll, vice president and as- 
sistant to the president of Autonctics, a divi- 
sion of North American Aviation, Inc., 

Robert M. Brunson, a vice president. 
General Precision’s Librascopc Division, 
Glendale, Calif. 

Ivan C. Pedersen, vice president-manufac- 
turing, FXR division of Amphenol-Borg 
Electronics Corp.. Danbury. Conn, 

Kenneth M. Smith, vice president-market- 
ing. Consolidated Electrodynamics Corp., 
Pasadena, Calif., subsidiary of Bell &- Howell 
Co. 

Bruce U. Glass, vice president-general 
manager. Instrument Corporation of Florida, 
Melbourne, Fla. Duane C. Brown succeeds 
Mr. Glass as vice president and director of 
the Research & Analysis Division. 

George T. Brennan, vice president-opera- 
tions, Fansteel Metallurgical Corp., North 
Chicago, III., and Ralph W. Rawson, vice 
president and general manager of Fansteel’s 
Chemical and Metallurgical Division. 

Trans World Airlines has announced the 
appointment of the following regional vice 
presidents: E. Paul Burkc-Atlantic Region 
(New York); V. J. Stott- Western Region 
I Los Angeles); E. W. Jacobson-Central Re- 
gion (Kansas City). 

Jack F. Shearer, a vice president. The 
Pyle-National Co.. Chicago, 111., and general 
manager of the Connector Division. 

Bennett King, vice president-public rela- 
tions, Continental Air Lines and John R. 
Kersey, assistant vice president-inflight serv- 

fiarold A. B. Mclnncs. vice president and 
director of operations. Dresser Electronics, 
S1E Division of Dresser Industries. Houston. 

Dale Merrick, via- president-properties, 
Northwest Orient Airlines. 

R. Alan Mills, assistant vice president-air- 
port properties, American Airlines, Inc. 

Col. Richard H. Curtis (USAF, ret ), 
director of the Missile and Space Council 
of the Aerospace Industries Assn. 

Air Marshal E. M. F. Grundy, controller 
of Guided Weapons and Electronics, Minis- 
try of Aviation, London, England. 

(Continued on page 124) 


INDUSTRY OBSERVER 

► Lift-drag ratio of the paraglider to be used in landing the Gemini two-man 
spacecraft will be 3.2, between that of the Par esc v paraglider research vehicle 
now flying at NASA's Flight Research Center, which has a ratio of 3.0, and 
the North American X-15, with a ratio of 3.5. Tire paraglider will give 
Gemini a capability of maneuvering to shift its landing point by 25 mi. 
downrange and 1 5 mi. uprangc. 

► Determination of the requirements of the VAX close-support aircraft is 
awaiting a final decision on the F-111A (TFX) multipurpose tactical aircraft. 
However, several companies are known to be considering proposals embody- 
ing both conventional takeoff and landing and VTOL characteristics. 

► Apollo control problem simulation is about to begin on the fivc-degrec-of- 
freedom simulator at NASA Ames Research Center. The combination cen- 
trifuge, elevator and gimbalcd cockpit section has just completed a series of 
supersonic transport control studies. 

► Glass-wound pressure cabins equal in size to those of current jet airliners 
could be fabricated in a new glass-winding facility being constructed for 
United Technology Corp., according to a UTC study. This technique of 
manufacturing pressure vessels has never been used on anything larger than 
a solid propellant rocket case, but UTC scientists have considered its applica- 
tion to stnicturcs tip to the size of a submarine hull. 

► Feasibility of a thrust-modulated, restartable solid propellant rocket is now- 
being demonstrated bv Aerojet-General Corp. A number of these rocket 
motors have been fired successfully. 

► Thiokol first stage of the Minuteman solid propellant intercontinental bal- 
listic missile carries 47,000 lb. of ammonium perchlorate mixed with 17% of 
powdered aluminum. In adding the oxidant to the basic material there is a 
highly critical period of 1 2 sec. for mixing of the highly volatile combination. 
Specific impulse of the mixture is 190. 

► Aerojet-General Corp. is about to make a comparative test of sodium per- 
chlorate and nitrogen textroxide as liquid injection thrust vector control 
fluids in a single two-minute firing of a seven-segment solid propellant rocket 
developing 700,000 lb. thrust. During the same test, a Titan 2 engine will be 
mounted immediately above the solid motor to simulate vibration environ- 
ment of the 624A Standardized Space Launching System-formerly called 
Titan 3 (AW May 28, p. 29). Fluids will be pumped through the Titan 
plumbing during the run. 

► Use of white cockpit and instrument lighting in place of red is spreading 
and both Federal Aviation -Agency and Air Force representatives reacted 
favorably to the system in the Lockheed C-141 jet cargo-transport at a recent 
mock-up review. Air Force has introduced the system into the Northrop T-38 
jet trainer and the Lockheed C-130E. 

► Army Transportation Research Command plans to award one or more- 
contracts for operational analysis of the use of ground-effect machines in 
support of Army's off-road logistics mission. 

►Air Force Ballistic Systems Division will soon call for industry proposals for 
development and production of integrated high-frequency radio antenna sys- 
tems hardened to withstand high-level nuclear weapons effects. Delivery of 
first production units is to be within approximately one year. 

► Tri-service approach to reconnaissance which has been ordered by Secretary 
of Defense Robert S. McNamara will combine all military intelligence gather- 
ing requirements into one package. Regardless of the type of system, elec- 
tronic, infrared, photographic or ''eyeball”, they will all be integrated to fill 
the service needs without duplicative effort. Studies will be completed July 15. 
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Sometime this year, CENTAUR will be spaceborne. Already, the projected uses of CENTAUR bear 
fascinating implications for the future . . . placing a satellite in an orbit so exacting that it will remain 
in one spot over the earth’s surface ... soft landings on lunar and planetary bodies ... timed launchings 
of several satellites from a single vehicle. Several major guidance functions will be performed in 
CENTAUR by a compact digital computer system from Librascope. It weighs 62 pounds, occupies 
little more than % cubic foot. A note to Librascope outlining your control problems will bring a prompt 
answer from the country's most versatile manufacturer of computer control systems. 


LIBRASCOPE DIVISION 
GLENDALE 1, CALIFORNIA 
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Washington Roundup 


Anti-Secrecy Campaign 


House Government Information Subcommittee has launched its campaign to force 
the Defense Department to issue a declassified version of the directive cloaking military 
space activities in secrecy (AW May 28, p. 30). 

Subcommittee Chairman John Moss, in a letter to Defense Secretary Robert S. 
McNamara said that Under Secretary of the Air Force Joseph Charyk, chief author of 
the directive, has “indicated that the directive in question which is presently classified 
could easily be declassified by means of a deletion or a simple revision.” 

Rep. Moss contends that classifying the directive has caused widespread confusion 
about its intent. "Experts who have studied the history of restriction and censorship 
of defense information in the U. S. have found that the government’s major efforts in 
the field have been successful only when the fact of censorship has not itself been 
censored." Rep. Moss told McNamara. 

Subcommittee staff members recently discussed the directive with Charyk. In his 
letter. Rep. Moss asked McNamara “to take the steps necessary” to provide a declassified 
version. Subcommittee hearings on the space secrecy policy may be the next step. 

Air Force-Navy F-111A (formerly TFX) tactical fighter program has encountered 
still another delay (AW May 28, p. 25). Defense has directed the Aeronautical Sys- 
tems Division at Wright-Patterson AFB to review the performance requirements to 
determine if they can be improved to resolve Air Force objections. Review probably 
will delay the contract award, originally expected this month, until July. 


Space Use for Fluorine Possible use of fluorine as fuel for such space vehicles as Centaur will be explored 
soon in a House space subcommittee hearing being hailed by several industry leaders 
as an awakening of congressional interest in the chemical. 

House hearing, to be chaired by Rep. Joseph Karth and tentatively scheduled for 
June 15. coincides with Senate space committee consideration this week of the 
National Aeronautics and Space Administration Fiscal 1963 budget. The budget 
authorization bill, as sent to the Senate by the House, provides $500,000 for work on 
high-energy fuels such as fluorine and boron combinations. 

Rep. James Fulton of Pittsburgh, second ranking Republican on the House space 
committee, sponsored the high-energy fuels amendment. He is trying to persuade 
Chairman Robert Kerr of the Senate space committee to double the $500,000 
authorization. Prospects for this action are brightened by the fact that Callery Chem- 
ical Co., a producer of high-energv fuels and oxidizers, has facilities in Oklahoma-Sen. 
Kerr's state— as well as in Pennsylvania. 

Bell Aerosvstems Co. has been working for several years on engines using a liquid 
fluorine-liquid hydrogen combination with thrust levels reportedly as high as 35,000 lb. 
Bell is a probable witness for the House hearings. Rep. Karth approaches the hearing 
with the hope, but certainly not the conviction, that fluorine eventually can be used in 
Centaur to improve its performance. 


RS-70 Funding Status . Q llcstion of how n,,,ch mone y Congress should appropriate for the reconnaissance- 
strike version of the B-70 bomber is headed for a House-Senate conference. Senate 
Appropriations Defense Subcommittee last week went along with the Air Force and 
recommended $491 million for Fiscal 1963 to develop six aircraft, rather than the pro- 
gramed three. House-passed bill would appropriate $223.9 million for the program- 
$52.9 million more than the $171 million President Kennedy requested (AW Apr. 23, 
p. 38). 

Senate most likely will adopt its subcommittee’s recommendation. Resulting House- 
Senate conference may split the money difference in their bills. But how much Defense 
will spend on the RS-70 is still an open question. The major part of the RS-70 review 
McNamara ordered still is being studied by Air Force Under Secretary Charyk. 


Comsat Foes’ Strategy Senate opponents of the House-passed bill to establish a private corporation to oper- 

ate a communications satellite system already are employing delaying tactics in hopes 
of killing the measure. They waited until June 8, the deadline day, to file their minority 
report and are busily organizing a filibuster. 

Meanwhile, Federal Communications Commission Chairman Newton Minow pri- 
vately is expressing fears that the Kennedy Administration will be blamed when publiely- 
bought communications satellite corporation stock fails to yield dividends for the first 

Sign on wall of Marshall Space Flight Center's Future Projects Office, whose per- 
sonnel would manage development of the giant Nova space booster if the much-discussed 
project ever gets under way: “Nova— Novae appear suddenly at unpredicted times and 
places, in some cases becoming the brightest object for a few days. Thev then fade away 
and disappear.” -Washington Staff 
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DOD to Standardize Aircraft Designations 


Common system agreed upon by services to be imple- 
mented soon; use with present aircraft studied. 

By Larry Booda 

Washington— Uniform system of designation for all military aircraft will 
soon be put into use by the Defense Department. All of the services have 
agreed on a common list of letters and terms, for new aircraft and some under 
development, but the question of making the system include aircraft already 
in service is under study to determine the cost. 

Impetus for the order came from Defense Secretary Robert S. McNamara, 
after his appearance before a congressional committee late in February to dis- 
cuss Air Force purchase of the Navy-developed McDonnell F4H-1 fighter. 
One congressman kept referring to the F-110, which is the Air Force designa- 
tion for the aircraft, and McNamara insisted that the purchase was for the 
F4H. They were talking about the same aircraft. The single system order 
was issued the next day (AW Mar. 19, p. 25). 


Basically, the system would entail a 
letter designation representing the basic 
mission and type. This could be pre- 
ceded by prefix symbol indicating status, 
if, for example, it was an experimental 
aircraft, and a modified mission symbol 
to indicate a current capability other 
than the original capability. These 
would be followed by a design number 
and a series symbol. A two-letter manu- 
facturer's or source code would com- 
plete the designation (see box). 

A new experimental attack aircraft 
built by the Douglas plant at Long 
Beach, Calif., would be designated the 
XA-lA-DL. When it became opera- 
tional it would be the A-1A-DL. If 
it were modified to fill an electromag- 


netic countemieasures (F.CM) or other 
special electronic role it would be called 
the EA-1A-DL. A second series of this 
model embodying changed employment 
would be the A-1B-DL. This same basic 
type of aircraft, built later by Republic, 
would be designated the A-2A-RE. 
Existing Aircraft Problem 
As it stood last week, the draft direc- 
tive will not be mandatorilv retroactive 
to aircraft for which designations have 
already been established, with the ex- 
ception of the Naw F4H-1 and the Air 
Force F-110A. which under this system, 
will be designated the F-4H-MC. Sub- 
sequent design numbers in the fighter 


category will begin with "5" and the 
series symbol with "J”. This latter 
letter comes after “H” because the let- 
ters “I” and “O” will not be used, due 
to the possibility of confusing them 
with the numbers 1 and 0. 

When the draft was submitted to 
McNamara four weeks ago, his reaction 
was that the basic purpose of the 
change— overcoming current confusion 
—was not fulfilled. He was told that 
changing thousands of documents 
would cost a substantial amount of 
money. 

For each aircraft there are thousands 
of drawings, which are used not only 
during original manufacture but for 
subsequent overhaul. There are pilot 
and maintenance handbooks and many 
other publications given wide distribu- 
tion in the sendees and industry which 
pertain to a single aircraft. 

In approving the draft directive for 
immediate application McNamara said: 
"However, I desire that a study be 
conducted of all aircraft to which desig- 
nations have been assigned to determine 
the practicability’ of converting to the 
new system. Wherever this conversion 
can be made without significant cost 
or confusion, I desire that the standard 
system be adopted. This is particularly 
important in those cases where equiva- 
lent basic aircraft used by two or more 
departments now have different dcsig- 

McNamara assigned the studv task 
to Thomas D. Morris, assistant' secre- 
tary of defense for installations. He is 
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Hound Dog Displays Low-Level Capability 

USAF/North American GAM-77A Hound Dog air-to-surfacc missile makes a low-level flight over White Sands Missile Range. N. M. 
Missile, operational with the Strategic Air Command, has a cruise speed exceeding Mach 2 and a range of more than 600 mi. Low- 
level capability is designed to enable missile to penetrate to target by evading radar detection. Hound Dog is carried by B-52G bombers. 


being helped by representatives from 
each of the services. The recommenda- 
tions arc due back to McNamara Fri- 

Thesc arc the symbols and numbers 
and their definitions, listed in the order 
in which they would appear in an air- 
craft designation: 

® Status prefix symbol. If applicable, 
this letter will indicate an aircraft or 
airship being used for experimenta- 
tion, service tests or some other special 

• Modified mission symbol. If used, 
this letter will indicate the current ca- 
pability of an aircraft or airship when 
it has been modified so that the original 
capability has been changed, or when 
it has an added or restricted capability. 

• Basic mission and type symbols. This 
letter will denote the primary function 
or capability of an aircraft. Iii the case 
of helicopters, VTOL and STOL air- 
craft and airships, a second letter in- 
dicating type will be used. An excep- 
tion will be the supersonic RS-70 
bomber, which will have the mission- 
type R/S symbol. 

• Design number. A consecutive series 
of numbers beginning with 1 will des- 
ignate each new design of the same 
basic mission or type of aircraft. Excep- 
tion is the F-4H already mentioned. 

• Series symbol. These will be consecu- 
tive letters of the alphabet used to de- 
note differences affecting methods of 
employment, differences affecting re- 
lation of the vehicle to its ground en- 


vironment and major modifications to 
the aircraft which result in significant 
changes to the logistic support. 

• Source or manufacturer’s code. A 
two-letter code will be used to identify 
the prime or assembly contractor. 

Air Force Role 

Air Force will have responsibility for 
maintaining the system and assigning 
new designations. Procedures for im- 
plementing the system will be subject 
to approval by the Navy and Army. 

At regular intervals which hare not 
yet been set. an appendix containing the 
currently assigned designations and the 
popular names associated with them 
will be published. The directive is ap- 
plicable to fixed-wing, movable-wing 
and rotary-wing aircraft and to airships. 

Status prefix symbols arc as follows: 
G-permancntly grounded; J-spccial 
test, temporary; N-spccial test, perma- 
nent; X— experimental: Y— prototype; 
7 .— planning. 

Modified mission symbols are: A— 
attack; C— cargo/transport; D— director 
(drone or missile control aircraft); 
E-spccial electronic installation: H— 
search and rescue; K— tanker: L-cokl 
weather; M— missile carrier; Q— drone; 
R— reconnaissance; S— anti-submarine; 

T-training; U— utility: V-staff: W— 
weather. 

Basic mission and type symbols arc: 
A-attack; B— bomber; C-cargo/trans- 
port: F.-special electronic installation; 
F— fighter; H— (type symbol) helicop- 


ter; K— tanker: O— observation; P— pa- 
trol; S— anti-submarine; T— training: 
U— Utility: V-(tvpe symbol) VTOL 
and STOL; X-research; Z-(type sym- 
bol) airship. 

Provision is made in the directive for 
assigning production numbers in blocks, 
in multiples of five. Each service will 
have cognizance in the assignment of 
serial numbers. 

Oscar Radio Satellite 
Misses Planned Orbit 

Los Angeles— Oscar 2 amateur radio 
satellite and its Discoverer carrier 
rocket apparently missed their planned 
polar orbit according to amateur track- 
ing reports which indicate that Oscar 
2 has an orbit inclination of 73 deg. 

Oscar tracking net had anticipated 
that first acquisition would be by sta- 
tions in Antarctica. However, the satel- 
lite beacon was not detected until it 
was acquired by stations in France and 
Finland on the northbound side of its 
first orbit. Reports indicate that separa- 
tion of the 10-lb. amateur radio satel- 
lite from the Discoverer vehicle was 
successful. It is transmitting Morse 
code letters as identification. Rate of 
transmission indicates that the internal 
temperature of the satellite is 54F. 
Period of the orbit is 92 min. and the 
satellite is expected to continue trans- 
mitting on a frequency of 144.993 me. 
for more than a month. 
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Douglas Views Profits Shift as ‘Possible’ 


By Katherine Johnsen 

Washington— Proposal for gearing a 
prime contractor’s profit on subcon- 
tracted work to the prime contractor's 
own effort, rather than an arbitrary 
mark-up of the price tag presented him 
by the subcontractor, was viewed as 
“possible” in a report by Donald 
Douglas, president of Douglas Aircraft 
Co., to the Senate Permanent Investi- 
gating Subcommittee. 

The report, released last week, was in 
response to a request by Sen. John Mc- 
Clellan (D.-Ark.), the subcommittee 
chairman, for Douglas' views on paying 
prime contractors a "management fee" 
for overseeing the work of subcontrac- 
tors (AW Apr. 16, p. 33). Jerome Ad- 
lemian, the subcommittee counsel, had 
suggested a substantial fee of 10% or 
15%, based on the prime contractor’s 
own effort. This would compare with 
the current general practice of giving 
prime contractors a mark-up of 4% to 
6% of the price of subcontracted work 
—usually without regard to the extent 
of their supervision and responsibility. 

During a month of hearings, McClel- 
lan criticized the arbitrary mark-up 
practice as giving prime contractors pro- 
fits on the profits of subcontractors, 
and more profits on the work of third- 
tier contractors. 

At the conclusion of the hearings. 


Thomas D. Morris, assistant secretary 
of defense for installations and logistics, 
announced that Defense Department 
has launched a re-examination of its 
practice of giving a standard profit rate 
on subcontracts. The aim is to achieve 
“a more precise measurement and anal- 
ysis” of the contractor's contribution, 
allowing a high profit rate where the 
contractor assumes a considerable re- 
sponsibility for subcontract work and a 
‘'minimal” profit on the procurement of 
standardized subcontract items. 

If the prime contractor’s fee is to be 
measured as a percentage of his own 
effort, Douglas gave this warning in his 
comments to the subcommittee: 

“In so doing, it would be important 
to preserve the financial stake which 
the system manager should have in the 
performance of his subcontractors. 

“On the other hand, the practice of 
limiting the basis for measurement of 
fee to in-house cost would give the gov- 
ernment contractors an unfortunate in- 
ducement to retain as much work as 
possible in-hoitsc to the possible detri- 
ment of over-all system performance. 

“No matter what technique is used 
for arriving at an appropriate return to 
the system manager, the end result 
should be sufficient compensation for 
the job performed and the facilities and 
talents committed to the program." 

As an example, Douglas noted that 


although Douglas Aircraft performs no 
contracts for propulsion systems or 
guidance systems, the company, as a 
prime contractor, needs the in-house 
capability for overseeing and evaluating 
these types of subcontracted work. “The 
costs and fees paid to the system man- 
ager," he stressed, “must be sufficient 
to maintain these capabilities." 

Douglas proposed to the subcommit- 
tee that technological skills and taxpay- 
ers’ dollars could be conserved if the 
number permitted to compete for major 
weapon system contracts were limited 
at the outset or reduced “very quickly 
to a final few." Noting that preparation 
for competition costs from $ 500,000 
to 5750,000, Douglas asked “is it not 
wasteful that 15 business firms expend 
this effort when it is clear at the outset 
that only five are truly qualified?” 
Douglas said that the basic question 
now is to decide whether the defense in- 
dustry is to be "private, quasi-private, or 
wholly captive, and erect procurement 
rules upon that definition.” 

He said that many government poli- 
cies toward the defense industry now 
tend to “erode prerogatives and prac- 
tices traditionally associated with doing 
business in our American way.” 
Renegotiation. Douglas said, "has in 
fact become a supplemental tax levied 
against managerial efficiency.” 

With respect to the defense industry, 
Douglas said the government "virtu- 
ally rejects the traditional concept" 
under which "a commercial business 
may normally be expected to engage 
in advertising, not merely to sell its 
products . . . but also to establish a 
reputation that invites participation by 
high calibre job-seekers, to attract nec- 
essary risk capital, to succor appropriate 
journals, and to assist in community 
relations programs.” 

Douglas also commented on these 
other controversial points in procure- 

• In-house capability. The military 
services should have the capability to 
determine requirements; procure either 
from a single contractor, or when break- 
out-direct purchase from a subcontrac- 
tor— becomes feasible, from a number 
of firms; monitor and evaluate the pro- 
curement; and plan and organize the 
introduction of weapons into opera- 
tional use. Beyond this, Douglas said, 
"it would detract from performance of 
these functions and from the primary 
function of the armed services, if the 
services undertook the detailed manage- 
ment of all aspects of a development 

• Non-profit organizations. Their ac- 
cess to the know-how of many contrac- 
tors and the essential requirement that 


Vertol Wins SOR 190 Contract 

Washington— Boeing Vertol 107 turbine-powered tandem rotor helicopter has been 
chosen by the Air Force to serve as a long range utility support transport called for in 
Specific Operational Requirement (SOR) 190. A contract for 41 aircraft will be let. 
with first binding to come from reprogramed Fiscal 1962 appropriations. 

of 5J300 lb. for 200°mi. or 2.400 lb. for 700 mi. were mailed to hciico'ptcr'Vianu. 
fneturers in March. Only U. S. contractors who have developed and produced large 
helicopters recently arc Sikorsky Aircraft and Vertol. 

Both the Sikorsky S-61. a twin-engine single rotor aircraft, and the 107 made flights 
to Air Force "Texas Tower” installations off the U. S. East Coast as part of the Air 
Force evaluation. 

Air Force has bailed three HSS-2s, the military counterpart of the S-61, for opera- 
tions to Texas Towers for one year beginning last March. These will fill the gap 
in logistic support until 107 deliveries can begin. No contract has yet been written 
with Vertol and no first delivery date set. Vertol 107 rear-loading capability was a 
major factor in the choice (AW May 7, p. 68). 

For budget purposes the SOR 190 aircraft was temporarily designated the HX-2. 
The 107 is capable of carrying 25 troops, or 15 litter patients and two attendants. 
Its gross weight is 19,000 lb. Fuselage length is 44 ft. 7 in. and the rotor diameter 
is 50 ft. Cruising speed is 150 mpli. and the FAA-ccrtificated top speed is 168 mph. 

A watertight hull permits the 107 to land on relatively calm water. Two sponsons 
which jut from the lower part of the fuselage provide stability to present capsizing 
while on the water. They arc airfoil-shaped to provide lift during forward flight. 
Power for the 107 is furnished by two General Electric CT-58-110 gas generator, 

power turbine speed is 19,500 rpm. 

$500,000 and $800,000, depending on equipment, lire aircraft purchased will be 
off-the-shelf models. 
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First Drawing Shows Shillelagh Configuration 

Artist’s concept shows final configuration details of the Army’s Shillelagh guided missile, under development by Ford Motor Co.’s 
Aeronutronic Division, Newport Beach, Calif. Shillelagh incorporates fins which are folded before firing and spring out (as shown) 
after launch. Aft end of missile has flattened sides against which fins are folded in the launcher. 


they lack bias "requires that they re- 
main small in size and limit their role 
to that of a 'thinker 1 rather than a 
’doer’,” Douglas observed. 

• Industrial system manager. Douglas 
stressed the advantages to the govern- 
ment of hiring an industrial system 
manager during the development and 


Republic F4H Awards 

Republic Aviation Corp. subcontracts 
exceeding $18.6 million for tooling and 

Donnell F4I1 Navy 110 strike aircraft and 
its F-110 USAF counterpart may be 
doubled by follow-on orders (Inline 
Fiscal 1963. 



Corp. last week at McDonnell’s plant in 
St. Louis, Mo. Republic was selected in 
a competition involving more than 30 
companies to provide the aft fuselage 
assembly, including fin, rudder and tail 

access doors for the aircraft. % 
Republic is eligible for another $18 
million in subcontracts for these compo- 
nents during the next fiscal year, a com- 
pany spokesman said. 

Start of production work on the proj- 
ect hinges on settlement of a strike by 
Republic production workers (AW Apr. 
9, p. 37) which is in its third month. 
Negotiations have been temporarily dis- 

ion representatives, but both parties are 
on call by federal mediators to resume 
talks. 


early production phases of a weapon 
system. The industrial manager, he 
said, can accomplish the job "more 
cheaply and more flexibly than the 
government can in-house, and when the 
job is done, the government has no 
further obligation to its contractor.” 
In-house government management, he 
noted, would mean the re-orientation 
of skills at the end of each project. 

"The prospect of a production con- 
tract," Douglas said, "motivates effi- 
ciency during development. The indus- 
trial manager won’t over-engineer the 
system as might be the case with a 
concern whose only service and source 
of compensation is technical direction.” 
• Break-out. “Many, if not all, of the 
weapon systems being procured by the 
government have a growth potential,” 
Douglas observed. "If, at an early date 
in production, the components of the 
system are broken out for procurement 
from many sources, this potential can- 
not be realized nearly as well as if pro- 
curement is made through a single 

"As design problems become fewer 
and fewer . . . the contribution of the 
prime contractor diminishes, and this 
should be taken into consideration by 
negotiating fees commensurate with the 
decrease in contribution. . . . 

"Where the system manager no 
longer has a substantial contribution to 
make, and where no major program 
changes or re-directions are foreseen, 
then we certainly agree that the gov- 
ernment should buy directly, after 
weighing its own costs of procurement 
against the costs of procurement 
through a prime contractor.” 


Legislation Would Aid 
Bureau of Standards 

Washington— House Science and As- 
tronautics Committee last week started 
its effort to give the National Bureau 
of Standards more recognition for its 
scientific research programs. 

Committee Chairman George P. Mil- 
ler (D.-Calif.) long has felt that the 
work of the bureau has been eclipsed 
by newer agencies with lesser scientific 
accomplishments. He called the bureau 
the “unsung hero” of the government 
scientific agencies 3t the opening hear- 
ing on a bill to authorize the bureau to 
employ foreign scientists. 

Besides receiving a sympathetic hear- 
ing from the committee on legislative 
requests, the bureau, because of Rep. 
Miller's attitude, will have more oppor- 
tunity to explain its scientific accom- 
plishments. Within the next few days, 
for example, the bureau is expected to 
brief the committee on its work with 
lasers (AW Mar. 26, p. 41). 

The legislation now being considered 
by the committee would authorize the 
bureau to employ scientists from foreign 
countries for up to two years. A. V. 
Astin, bureau director, said such author- 
ity would help his agency fill key spots 
now vacant, enrich its scientific quality 
and assist world-wide projects by pro- 
viding manpower for bureau stations 
in foreign countries. 

Astin estimated 25 foreign scientists 
would be employed by the bureau at a 
total cost of $750,000 a year if the bill 
were passed. The scientists would come 
only from U. S. military allies. 

29 


AVIATION WEEK and SPACE TECHNOLOGY, 



House Unit May Urge Restriction 
Of DOD Chief’s Unifying Authority 


By George C. Wilson 

Washington— House Armed Services 
special subcommittee may recommend 
that Congress restrict the authority De- 
fense Secretary Robert S. McNamara 
used in establishing such centralized 
bodies as the Defense Intelligence 
Agency and Defense Supply Agency. 

Subcommittee Chairman Porter 
Hardy, Jr. (D.-Va.) told Aviation 
Week that testimony given so far in 
his probe of Defense agencies “pretty 
well establishes the fact that the Secre- 
tary of Defense can do just about any- 
thing he wants to under the existing 
language." Rep. Hardy and other sub- 
committee members said the Defense 
Secretary could use the authority to 
unify the services. 

Although this view was challenged 
bv McNamara during hearings last 
week, the subcommittee may well seek 
to have restrictions added to the Na- 
tional Security Act. The chances of 
such restrictions being enacted depends 
largely on how Chairman Carl Vinson 
(D.-Ga.) of the full committee reacts 
to the subcommittee recommendations. 
Rep. Vinson is withholding judgment 
until the end of the hearings. 

The language in contention is con- 
tained in sections 202(c)6 of the Na- 


tional Security Act, known as the Me- 
cormack amendment. It states 
"Whenever the Secretary of Defense 
determines it will be advantageous to 
the government in terms of effective- 
ness, economy or efficiency, he shall 
provide for the carrying out of any sup- 

than one military department by a sin- 
gle agency or such other organizational 
entities as he deems appropriate. For 
the purposes of this paragraph, any 
supply or service activity common to 
more than one military department 
shall not be considered a 'major com- 
batant function’. . . .” 

‘Escape Clause' 

Rep. Hardy said the Defense Secre- 
tary could use this language as "a com- 
plete escape clause” for military depart- 
ments rather than just establishing one 
organization to obtain supplies used by 
all the services. McNamara said restric- 
tions already in force would make such 
drastic steps "absolutely impossible,” 
adding that he had no intention of uni- 
fying the services. 

McNamara said his intent in estab- 
lishing such central bodies as the De- 
fense Supply Agency was to promote 
economy and efficiency as dictated by 
Congress. He saw no need to revise the 




Although the subcommittee ii 
eentrating on the DSA, it also is inves- 
tigating the Defense Atomic Supply 
Agency, Defense Communications 
Agency’, Defense Intelligence Agency 
and National Security Agency. Rep. 
Hardy said objectives of the inquiry arc 
to analvze the statutory basis for these 
defense agencies and the justification 
for their creation: determine how the 
agencies affect the combat effectiveness 
of the armed forces, and investigate the 
extent these agencies have absorbed the 
functions formerly performed by mili- 
tary departments. 

McNamara told the subcommittee 
he has “no plan nor any study” toward 
the establishment of another central- 
ized agency. This was in answer to 
whether he planned to unify such 
transportation activities as the Military 
Air Transport Service. 

A House government operations sub- 
committee recently held hearings on 
the DSA and is currently writing a re- 
port on its findings. Edward T. John- 
son, associate director of the General 
Accounting Office defense accounting 
division, said GAO's study of DSA and 
the Defense Clothing and Textile Sup- 
ply Center indicated there had been 
some “limited standardization deci- 
sions” but that "in the main the actions 
to date have been administrative in 
nature with attainment of the objec- 
tives generally contingent on resolving 
the same types of problems as hereto- 
fore. Accomplishment of real stand- 
ardization in many instances is still 
being made dependent upon studies, de- 
velopment of new prototypes or sample 
items, and approval by the services 
concerned. 

“It thus appears,” Johnson said, 
"that the services can still delay stand- 
ardization as they have in the past, even 
though it is directed by the director, 
DSA, on behalf of the Secretary of De- 
fense. . . . 
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NASA, DOD Adopt Standard PERT Form 


By Philip J. Klass 

Washington— Standardized procedure 
for the PERT/Cost system, designed to 
provide management with data for im- 
proved planning and control of costs in 
large defense and space programs, has 
been adopted by the Defense Depart- 
ment and the National Aeronautics and 
Space Administration. 

The new standard is an adaptation of 
the original Navv-developcd Program 
Evaluation Review Technique (PERT) 
in which cost estimates arc introduced 
in addition to the former time estimates 
(AW Nov. 28, 1960, p. 85). The orig- 
inal is now referred to as PERT Time, 
to distinguish it from PERT Cost. 

When costs arc combined with time 
on a common framework, it enables 
management to appraise progress of a 
program more accurately and to assess 
better the over-all effects of alternative 
courses of action. 

One objective of the new standard is 
to eliminate the many different versions 
of PERT/Cost that have come into use 
in recent months, thereby easing the 
administrative load on government con- 
tractors. 

Present plans calls for each of the 
military services to try out the new 
standard on several upcoming programs 
which will serve as guinea pigs. 

A handbook which describes the 
principles of PERT/Cost, procedures 
for putting the system into operation, 
standard data reporting forms and the 
type of accounting procedures to be 
used is now being printed by the De- 
fense Department in limited quantities. 
They will be distributed to major con- 
tractors by the individual services, prob- 
ably within 30 days. Larger quantities 
will be available later through the Gov- 
ernment Printing Office. 

PERT/Cost Details 

In contrast to PERT/Timc, in which 
three estimates are obtained for the 
"most likely,” "optimistic” and "pes- 
simistic" times required to accomplish 
each activity, the new PERT/Cost sys- 
tem will use only a single "most likely” 
cost estimate. Another major difference 
is that such cost estimates are required 
only for a group of related activities, 
rather than for each individual one. 

The new standard is an outgrowth of 
a PERT/Cost study initiated bv Navy 
Special Projects Office in January, 1961, 
with the Management Systems Corp., 
Cambridge, Mass. The company was 
founded by Dr. J. Sterling Livingston, 
Harvard Business School professor who 
served as a consultant to the Defense 
Department in setting up the recently 
formed Logistics Management Institute. 


After six months of study, two pos- 
sible approaches to PERT/Cost were 
devised. One approach required a cost 
estimate for every activity, while the 
other required only the cost estimates 
for a group of related activities. 

The two approaches were evaluated in 
pilot runs begun last summer at Gen- 
eral Electric’s Ordnance Department on 
a fleet ballistic missile training facility 
under development there, and at Lock- 
heed's Missile and Space Co., using 
the Polaris A-3 ballistic shell as the 
subject. The Cencral Electric pilot run 
ended early this year while the Lock- 
heed study runs to July. 

Company Experience 

Experience at both companies indi- 
cated that the individual activity costs 
could not be estimated with sufficient 
accuracy to justify the added work bur- 
den imposed on operating personnel. 

During the past year, other military 
services and agencies have been experi- 
menting with different PERT/Cost 
procedures, as have several major con- 
tractors. Recognizing the burden on 
industry which would result if each 
service adopted a slightly different pro- 
cedure, Thomas Morris, assistant secre- 
tary of defense for production and in- 
stallations, formed a committee early 
this year to attempt to develop a single 
standard. 

The committee, headed by James N. 
Davis, deputy assistant secretary of de- 
fense for production management, in- 
cluded representatives from the Air 
Force, Army, Navy, Defense Depart- 
ment, NASA and the Budget Bureau. 

The procedure developed by Navy 
Special Projects Office and Management 
Systems Corp., refined by results of the 
pilot runs, served as a starting point. 
After agreement was finally reached 
among the government agencies and 
services, Davis called in a number of 
major defense and space contractors to 
go over the plan and get their reactions. 

Industry reaction has been extremely 
favorable to the idea of a single standard 
procedure, Davis told Aviation Week. 
Recently, the finalized handbook of 
procedures was submitted to Defense 
Secretary Robert S. McNamara, who 
has approved the joint standard. Recog- 
nizing the increased work load imposed 
bv PERT/Cost, Davis says the commit- 
tee has attempted to simplify procedures 
and minimize detail. 

Because PERT tcchr liques offer as 
many benefits to corporate management 
as to government contracting agencies, 
Davis believes that industry will adopt 
the new cost procedures voluntarily, at 
least on a trial run basis. Defense docs 
not expect to make PERT/Cost man- 


datory on all new programs, but within 
several years Davis expects it to be used 
on all major defense programs. 

Davis discourages the idea that PERT 
techniques arc revolutionary, pointing 
to similar programing concepts which 
have previously been used in a number 
of industries. But he believes the PERT 
format is extremely valuable “because it 
forces engineers to plan in detail and it 
enables management to audit programs.” 

Where formerly corporate manage- 
ment often did not worry about missing 
a delivery date until the crisis was at 
hand, "today it is not unusual to hear 
a heated discussion over whether a de- 
livery date 18 months away will be met," 
he says. 

Although considerable effort already 
has gone into the preparation of the 
new PERT/Cost handbook, Davis ex- 
pects that industry experience will sug- 
gest possible changes, which he says 
Defense will encourage. 

Japanese Transistor 
Imports to Continue 

Washington — Electronic Industries 
Assn, petition to Office of Civil and De- 
fense Mobilization to restrict imports of 
Japanese transistors because they al- 
legedly pose a threat to national defense 
has been fumed down by Edward A. 
McDermott, director of the Office of 
Emergency Planning. His action, based 
on studies by the Defense and Com- 
merce departments, was predicted by 
Aviation Week more than a vear ago 
(AW Jan. 16, 1961, p. 23). ' 

McDermott cited Commerce Depart- 
ment figures showing that Japanese 
transistor imports in 1961 amounted to 
less than 2% of U. S. production and 
the bulk of these entered as component 
parts of Japanese-built radios. In addi- 
tion, Japan has concentrated on lower 
quality germanium transistors used only 
in consumer products and thus does not 
compete for the defense equipment mar- 
ket, he said. 

Recent Commerce Department fig- 
ures show that silicon transistors, widely 
used for defense applications, repre- 
sented only 0.2% of the total units pro- 
duced in 1961 by the Japanese. 

The Defense study reported that the 
U. S. semiconductor industry is "large 
and vigorous” and has “enough reserve 
capacity to meet any sudden increase in 
demand," McDermott’s decision said. 

During the two-year period that the 
EIA petition has been under studv, do- 
mestic semiconductor industry unit 
sales have increased by 250% in the face 
of Japanese competition, the decision 
indicates. 
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Skycrane Demonstrates Lift Capabilities 


By William H. Gregory 

Stratford, Conn.— Sikorsky Aircraft 
Corp. formally unveiled its twin-turbine 
S-64 Skycrane to potential civil and 
military customers last week, demon- 
strating both single- and twin-engine 
hover, as well as climb, low altitude 
flv-bys and loading. 

The demonstration helicopter, which 
had flown a total of 5 hr. prior to the 
display, is Sikorsky's own aircraft. A 
second S-64. due for delivers' to West 
Germany in December, was on static 
display. Sikorsky is building one more 
S-64, also ordered bv the Gennans for 
delivery next year. (AW Dec. 25. p. 38.) 

Sikorsky plans a 60-hr. flight test 
program that will require the rest of 
this year to complete, and the West 
Gennans are planning a 250 hr. pro- 
gram. Tlie Gennan helicopters also will 
be evaluated by France and Italy. 

U. S. Army interest is reported, and 
an order for three S-64s mav be pro- 
vided with Fiscal 1963 funds. Lee S. 
Johnson, Sikorskv general manager, said 
that Department of Defense had shown 
interest in the concept but had assigned 
priorities for funds to other types and 
sizes of helicopters. 

Unit cost of the S-64 was reported 
by Johnson at approximately S2 million, 
but possibly dropping to SI million in 

West Germany has indicated it may 
want to move into the 20-ton payload 
catcgory-the Russian Ilarkc flying crane 
has set a 16.5-ton world lifting record— 
rather than the 10-ton category of the 


S-64. But Sikorsky is proposing cou- 
pling two S-64s to perform the same 
mission to avoid the relatively long de- 
velopment time to move into higher 
weight class. Coupled load carrying 
could be accomplished by attachment 
of a light spreader bar to the load and 
extension of a line at each end to each 
of the helicopters. 

Development of a 55-passenger pod 
for the S-64 is under way and will be 
ready by vear-end. Passengers will be 
seated six abreast, three on cither side 
of a center aisle, and the pod. smoothly- 
faired into the basic crane, will be sus- 
pended on hydraulic pistons to ait 
vibration. 

No Federal Aviation Agency certifica- 
tion program is planned currently, and 
initial applications are expected to be 
in military and government programs. 
Some of those proposed include anti- 
submarine and anti-nunc warfare, as a 
missile launcher in limited war, and as a 
recovery vehicle for large space boosters. 

As a commercial passenger vehicle, 
the S-64 would have direct operating 
costs of 34-44 cents per scat mile on 
150-200-mi. stage lengths or in cargo 
sen-ice costs of 35-40 cents a ton mile. 

One civil operation Sikorsky is in- 
vestigating now is logging, and a deci- 
sion will be made by July 1 whether 
Sikorsky and the U. S. Forestry Service 
cooperatively will demonstrate the S-64 
in actual logging operations in West 
Coast timbcrlands late this year. 

Cost of road building into timber- 
lands has risen greatly and overland 
dragging by tractor destroys seedling 


trees. Tims conservationists and the 
Forestry Sen-ice are studying helicopter 
capabilities. Problems to be solved prior 
to any S-64 demonstration this year, 
besides state of the test program, in- 
clude what type of associated hardware 
will be necessary for logging, and how 
the costs of the demonstration would be 
handled. Sikorsky probably would re- 
ceive carrying costs that normally would 
go to the hauler. 

Besides the flight test hours, static 
test stand operations of the dynamic 
components of the S-64 arc approach- 
ing the 200-hr. mark. Walter W. 
Lysak, senior project engineer on the 
S-64. said the system on the stand has 
developed close to 60,000 lb. thrust, 
indicating an efficient rotor svstem. 

Operation of the Pratt Sr Whitney 
JFTD12A-1 powerplants. rated at 4,050 
slip, maximum, has been without diffi- 
culty except for a problem in adjust- 
ment of oil pressure, Lysak said. 

In previous tests, or at the demon- 
stration, the S-64 has performed auto- 
rotation. climbed at 3,000 fpm. and 
reached a forward speed of 110-120 kt. 
(indicated). Single engine hover was 
demonstrated at a gross weight of 24,- 
500 lb. Maximum single engine hover 
capability is 33,000 lb. 

Test instrumentation is mounted in 
box-like structure behind the cockpit. 
It includes six oscillographs and a photo 
panel comprising 100 instruments for 
measuring stresses, powcrplant per- 
fonnance. stability and control, etc. 
Most instrumentation is concentrated 
on the dynamic components. 
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U.S.- Funded Military Research 
Abroad Will Be Unified by DOD 


Washington— Defense Department is 
planning to unify ail basic research 
sponsored by the U. S. military services 
outside the U.S. First move was re- 
vealed last week with the announce- 
ment that a Defense Research Office 
will be opened July 1 in Rio de Janeiro, 

Although a Defense official denied 
that there were any immediate plans to 
further combine research in foreign uni- 
versities and laboratories supported by 
U.S. defense funds. Aviation Week 
learned that separate European offices 
of the Air Force, Navy and Army will 
soon be ordered to report to a joint 
office in Paris, which in turn will be 
responsible to Dr. Harold Brown, Direc- 
tor of Defense Research and Engineer- 

Tlic new South American office will 
coordinate the military research program 
throughout Latin America by contract- 
ing with scientists for unclassified basic 
research. It will also arrange for ex- 
change of information and visits of U. S. 
and Latin American scientists with mu- 
tual research interests. 

Initially, the contracts are expected 
to amount to $500,000. In another year 
the expenditures are planned to reach 
SI million. 



These are the European offices which 
will be affected: 

• European Office of Aerospace Re- 
search, Brussels, Belgium, which re- 
ports to the Air Force Office of Aero- 
space Research. Commanding officer is 
Col. Paul F. Nay. About 95% of the 
funds of this office go into basic re- 
search and 5% into applied research. 

• Office of Naval Research Branch 
Office. London, under command of 
Capt. John K. Sloatman. 

• U. S. Army Research and Develop- 
ment Liaison Group, Frankfurt, Ger- 
many, commanded by Col. Charles 
Ostrom. 

Present annual expenditures of these 
offices is: Air Force, S6 million. Navy, 
S3 million and Army, $3 million. 

Unification in Europe would begin 
with each of the offices reporting to 
James M. Corcoran, director of the re- 
search and development division, U. S. 
Department of Defense representative 
for the North Atlantic and Mediter- 
ranean Area, North Atlantic Treaty 
Organization. 

Corcoran, who already is coordinating 
much of the research and development 
of the U. S. and NATO nations, will add 
the basic research activities of the three 
services to his responsibilities. He is 
responsible to Dr. Brown. 

The Rio de Janeiro office will be 
operated by the Anny, which has been 
designated as the executive agent of the 
Defense Department. Col. Leonard M. 
Orman will head the office and its Annv 
clement. Lt. Col. Charles J. Lyness will 
head the Air Force element. 

The National Science Foundation 
and the National Institutes of Health 
will open offices in the same building 
in Rio de Janeiro. Each of these offices 
will be responsible to its own agency, 
but the combined activities will be co- 
ordinated by the State Department. 
The State Department coordinator will 
be a science attache, not yet assigned. 

Defense officials said that although 
the scientific effort in Latin America is 
not as great as in Europe, there are suf- 
ficient high quality scientists there to 
warrant establishment of the office. The 
team will travel to every country which 
has universities and research laboratories. 
Embassies have been notified that spon- 
sored research will be considered in the 
countries where they arc located. 

It was indicated that eventually an 
office would be opened in Japan to take 
advantage of scientific talent there. It 
was deemed politically unfeasible to do 
so at present. A study is also being con- 
ducted to sec how much talent is avail- 
able in Southeast Asia. 


C-141 Engine Tests 

Pratt & Whitney Division of United 
Aircraft Corp. will mount two TF-33P-7 
turbofan jet engines, scheduled to be 
powerplants for the USAF/Lockhccd 
C-141 StarLiftcr transport (sec p. 56), on 
a B-66 testbed aircraft for flight testing 
at East Hartford, Conn. 

Military qualification of the 21,000- 
lb.-thrust engine is expected by Januarv. 
1962, according to USAF. 

The C-141 engines will incorporate 
extended rear fan ducting (AW June 4, 
p. 50) and zero-length ducting for the 
compressor blades at the front. 


X-15 Fails to Achieve 
Programed Altitude 

Los Angeles-Planned peak altitude 
of 162,000 ft. was missed by 33,000 ft. 
in a flight by North American's num- 
ber 2 X-l 5 to check the stability of the 
experimental aircraft at a higher angle 
of attack than it had yet achieved. 

Failure to reach planned apogee oc- 
curred because a brief failure of teleme- 
try made it impossible for ground 
personnel to warn Test Pilot Maj. 
Robert White that his initial climb 
angle was a few degrees lower than the 
correct climb-out path of 30 deg. 

Burning time of the Thiokol XLR-99 
rocket engine was 91 sec. instead of the 
planned 93 see. This contributed to the 
failure of the X-15 to reach its planned 
apogee. At the planned climb angle, 
the 57,000-lb. thrust engine is sched- 
uled to accelerate the airplane at about 
100 mph. per sec., so burnout velocity 
should have been about 200 mph. more 
than the 3,760 mph. recorded. 

White said he obtained an angle of 
attack of about 21 deg. shortly after 
burnout at an altitude of 93,000 ft. and 
was subjected to 2g during the maneu- 
ver. The precise maximum angle of 
attack will not be known until data 
tapes arc analyzed. The highest previous 
angle of attack flown was IS deg. NASA 
flight research center engineers plan to 
test the X-15 at gradually increasing 
angles of attack to a maximum of about 
25 deg. 

The roll channel of auxiliary stability 
augmentation system also was retested 
successfully twice during the flight. 

Launch from the Boeing B-52 carrier 
plane was at an altitude of 45,000 ft. 
over Delamar Dry Lake 60 mi. north of 
Las Vegas. Ncv. Distance covered in 
the flight to the Drv Lake landing site 
at Edwards AFB, Calif., was 21S mi. 
Duration of the flight was 1 1 min. as 
prescribed by the flight plan. The maxi- 
mum true Mach number was 5.55. An 
alternator in the aircraft failed during 
the flight but a back-up unit prevented 
any difficulty. 
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new achievements in protection for inertial guidance systems 

Today's inertial guidance systems are engineering triumphs. ■ Maintaining 
their on-target accuracy in severe environments requires a similar triumph. 

This ranks as the most demanding, most sophisticated challenge in vibra- 
lion/shock/noise control. ■ Lord has met this challenge. Elastomeric 
suspensions have been engineered to assure reliability for our nation's fore- 
most weapons systems: Atlas, Titan I and II, Polaris, Hound Dog, Skybolt, 

Centaur, X-15, submarines and surface ships. And, Lord systems also pro- 
tect guidance computers on Atlas, Pershing and Centaur. ■ Now under 
development at Lord are even more sophisticated systems to protect the next 
generation of inertial navigators. This explains in part why you can expect vibration/shoclyno , 
more from Lord when you have to protect sensitive equipment. Contact: 

Lord Manufacturing Company. Erie, Pa. Field Engineering Offices in 
principal cities. In Canada: Railway & Power Engineering Corp.. Ltd. 



THEY WATCHED THE FIRST DOG FIGHT — — » ™. ... - - 


First the French soldiers, then the Cermans, climbed out of 
their trenches to stare up at a most unusual sight. On this morn- 
ing of October 5, 1914, they watched two airplanes in mortal 
combat— the first dogfight in the history of aerial warfare. 

The French craft, a Voisin bombing plane, was returning from 
a mission. Sixty-five hundred feet over the village of Jamoignc, 
near Itheims, Sergeant Joseph Frantz spotted a German Avialik 
far below him. It was heading Fast toward enemy lines. 

With a nod to Corporal Quenault, his observer and machine gun- 


ner, Frantz banked into a steep dive, cut oil the Cerman’s (light 
path, and forced him to turn back. Then the shooting started. 
Quenault began firing point blank at the surprised Avialik. But 
because his Hotchkiss machine gun was of the semi-automatic 
type and often jammed, he could only get off one shot at a lime. 
From the beginning, the Voisin had the advantage. Its machine 

straight ahead at an enemy. But since synchronized firing 
through the propeller was not yet developed, the Avialik could 


fire only to the sides and to the rear above 
its tail. 

The German pilot. Sergeant Willi 
Schlichting, tried desperately to twist and 
turn out of Quenault’s range. But Frantz 
kept his Voisin right behind the Aviatik’s 
tail. And round after round went into the 
German’s fuselage. By now, the two planes 
were a mere 600 feet above the rolling 
French hills. 

All this time, French soldiers, covered 
with the mud of the trenches, cheered on 
their countrymen. Quenault had re- 
sponded with a total of 47 rounds— most 
of them hits. Then, all of a sudden, the 
Hotchkiss jammed. It looked like the 
war’s first dogfight had fizzled. But sec- 
onds later, the Aviatik (lipped upside 
down, spurted out a cloud of burning 
gasoline, (lamed and dropped like a dead 
weight straight into the ground. 

In less than 10 minutes, the war’s first 
dogfight was over. And a whole new 
chapter in aerial warfare had begun. 

Joseph Frantz was decorated with the 
Knight’s Cross of the Legion of Honor, 
and Quenault was awarded the Military 
Medal. (Throughout World War I, the 
pilot of a two-seater aircraft nearly al- 
ways got the higher honor even when his 
observer made the kill.) 

Joseph Frantz learned to fly in 1908, 
when he was 20 years old. He became 
France’s 363rd licensed pilot in Febru- 
ary, 1911 and set a world record for sus- 
tained flight (4 hours, 27 minutes) in a 
two-passenger plane. He j oined the F rench 
Air Service in 1912. He was a member 
of Squadron 24 at the time of his historic 

The plane he was flying on that fateful 
October morning also held a sustained 
flight record. The Voisin could travel at 
7000 feet for five hours. 

It was powered by a 135 hp. Salmson 
pusher engine mounted between thewings 
and facing the rear. Machine gunners 
used cloth bags to keep spent cartridges 
from flying back into the propeller blades. 
Both Frantz and Quenault are still alive 
today in France. Frantz lives in a small 
Paris apartment, and still flies about 150 
hours a year. Without a machine gun. 

Heritage of the Air 

One of the most inspiring chapters in 
the history of technical evolution is the 
story of the men and flying machines of 
World War I. It is the highly personal- 
ized story of brave men — and the wood, 
wire, linen and rudimentary technologies 
that converted manpower to airpower. 
Today, Leach Corporation observes its 
42nd year in electronics with the presen- 
tation of this Heritage of the Air series. 

★ ★ ★ 

Technical Director for Heritage of the Air 
is Lt. Col. Kimbrough S. Brown, USAF. 
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Export: leach International S.A. 




Most Large Contractors in AIA 
Cancel AFA Convention Exhibits 


Washington— Most major contractors 
who belong to the Aerospace Industries 
Assn, have followed association policy 
which restricts participation in defense 
products exhibitions by cancelling 
planned exhibits at the Air Force Assn, 
national convention at Las Vegas. Nev. 
Sept. 18-23. 

Out of 47 replies received in an AIA 
survey, only 12 companies have stated 
that they will contract for exhibits. Two 
were undecided. 

Among the companies that have de- 
cided not to participate arc the Ae’ro- 
nutronic Division of Ford Motor Co.. 
Aerojet-General Corp., Avco Corp., Tire 
Boeing Co., Douglas Aircraft Corp,, 
McDonnell Aircraft Corp., General 
Electric Co., Allison Division of General 
Motors Corp., Goodyear Aircraft Corp., 
Ling-Temco-Vought, Inc., Northrop 
Corp., Thiokol Chemical Corp., United 
Aircraft Corp., and Westinghouse Elec- 
tric Corp. 

The policy, which grew out of re- 
strictions imposed by Congress last 
year on including such expenditures as 
part of defense contract costs, was dis- 



cussed at the annual Spring meeting of 
the AIA board of governors at Williams- 
burg, Va. May 23-25. Since then Bell 
Aerospace Corp., Grumman Aircraft 
Engineering Corp. and General Dynam- 
ics Corp. have decided not to participate 
in the AFA convention, after first saying 
they would. 

The larger corporate members which 
have said they will have exhibits are 
Lockheed Aircraft Coqj., North Ameri- 
can Aviation, Inc., The Martin Co. and 
Republic Aviation Corp. 

Others participating will be Sperry' 
Gyroscope Co., IBM Corp., General 
Precision. Inc., CurtissAVright Corp,, 
Continental Motors Corp., AC Spark 
Plug Division of General Motors Corp., 
and Beech Aircraft Corp. 

Banned by ASPR 

There arc no restrictions imposed on 
industry by law or Defense Department 
regulation on spending funds from com- 
pany profits for exhibits. Tire Armed 
Services Procurement Regulation which 
applies to exhibits is 15-205.1, which, 
on the subject of advertising costs, 
specifically prohibits defense contract 
funds from being used for this purpose 
unless technical information is being 
disseminated without offering products 

AIA went a step further, however. 
A resolution passed last year and re- 
emphasized both at Williamsburg and 
the AIA public relations meeting at 
Phoenix, Ariz. earlier this year de- 
plored the multiplicity of exhibitions 
which caused diversion of money and 
effort from more important purposes. 

It recommended to AIA members 
that participation in exhibitions in the 
U. S. not indorsed by the AIA or 
formally requested by Defense or the 
National Aeronautics and Space Ad- 
ministration be eliminated or reduced to 
the maximum extent possible. 

Policy Implementation 

Implementation of the AIA policy in 
the case of the AFA convention was 
aided by the shrinking number of dol- 
lars in company budgets for exhibits. 
Many firms decided they would prefer 
to invest these funds in exhibits at con- 
ventions and meetings held in more 
populous cities where company mes- 
sages would be more widely received. 

The fact that funds so spent are no 
longer recoverable as contract costs has 
led most corporate managements to ex- 
plore other means of communication. 
Convention costs also include expensive 
brochures and hospitality suites. 

Of the companies participating in the 


AFA convention, some were so deeply 
committed that they would lose heavily 
in money already spent on exhibits and 
penalty payments for contract cancel- 
lations if they decided not to exhibit. 

Some firms exhibit because they feel 
that the “customer" or association, 
needs their financial support. This ap- 
plies to the AFA, Navy League and 
Assn, of the U. S. Army. 


AF Airlift Contracts 
Valued at $96 Million 

Washington— Military Air Transport 
Service has awarded 1 1 carriers con- 
tracts worth 596.5 million in Fiscal 
1963-thc largest single award of its 
kind in Air Force history (AW Mav 21, 
p. 52). 

Overseas airlift contracts represented 
S88.784.000 of the total, a substantial 
increase over the S4S.4 million MATS 
awarded at the start of Fiscal 1962. 
The remaining $7,735,000 goes to Slick 
Airways for operation of Quicktrans, 
Navy’s domestic airlift network. 

In announcing the awards. Defense 
Department said that negotiations with 
contractors interested in performing 
Logair services still were under way. It 
was apparent, however, that a sizable 
portion of the new Logair contracts will 
go to the carrier that acquires the seven 
AW 650 Argosy freighters bought back 
from Riddle Airlines by their British 
manufacturer (AW Mav 21, p. 25, Mav 
28, p. 41). 

Industry sources report that this year’s 
Logair business will total about S26 
million, somewhat less than the total 
value of contracts in Fiscal 1962. 

Riddle, the largest MATS contrac- 
tor thus far in fiscal 1962, was not 
listed among the successful bidders next 
year. But this does not necessarily 
eliminate the carrier from competing 
for short-term call contracts, nor docs 
it rule out Riddle as a Fiscal 1963 
Logair contractor along routes that do 

In addition, according to MATS, the 
list of Fiscal 1963 contractors is not 
complete and other awards can be ex- 
pected shortly. These include Logair, 
carriage of passengers and cargo in 
plane-load lots, freight and passenger 
service reserved for small business, car- 
riage of missiles and launch vehicles and 

Successful airlines as of late last week 
and the value of their Fiscal 1963 con- 

Pan American, 524,516,117; Firing 
Tiger Line, 517,290,887; Slick Airways, 
512,984,873; Seaboard World Airlines, 
$11,238,476; World Airways, 59,964.- 
309; Trans International Airlines, 56,- 
248,265; Capitol Airways, $4,333,610; 
Trans Caribbean Airways, 53,485,362; 
Southern Air Transport, 53,125.491; 
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U.S., Russia to Share Weather Satellite Data 

Geneva— U. S. and the Soviet Union will share data received from their respective 

first step towards a potentially broad mutual space research program. 

Under terms of a pact agreed upon here last week after bilateral negotiations, 

the areas of exploration. Agreement also will extend to the launching of research 
rockets for the study of the earth’s geomagnetic and electromagnetic fields. No provi- 
sions were made, however, for the joint launching of either weather satellites or 

To implement the agreement, U. S. officials hope joint data centers can be estab- 
lished in both Moscow and Washington. Data obtained also will be made available 
to all other interested nations. 

A U. S. spokesman said here last week that, if successfully implemented, the pro- 
gram can “help cut our costs substantially since we won’t have to repeat one another” 
in specific areas of research. 

’Hie talks, which grew out of negotiations within the United Nations Committee 
on the Peaceful Uses of Outer Space, originally began in Washington and will now- 
shift to Moscow where even broader spheres of coordination may be agreed upon. 
U. S. delegation was headed by Dr. Hugh L. Dryden, deputy director of the National 
Aeronautics and Space Administration. The Russian group was headed by Soviet 


A wider-ranging pact on joint weather exploration activities also is expected to be 

including increased cooperation in the traditional fields of weather forecasting. A 
formal report by the organization is expected sometime this week. 


Northwest Airlines, 52,099,101; and 
Overseas National Airways, $1,232,614. 

In all, the carriers will generate inter- 
national airlift for 489,430 military pas- 
sengers, 20,890 tons of military cargo 
and 17,460 tons of mixed loads. Of 
this, about 298,470 passengers, 6,790 
tons of cargo and 2,880 tons of mixed 
traffic will be moved in the Atlantic 

About 140,610 passengers, 14,100 
tons of cargo and 14,580 tons of mixed 
traffic will be moved in the Pacific. 

The balance represents Alaskan area 
traffic. 



News Digest 


Advent military communications 
satellite development project has been 
cancelled and the Office of Defense Re- 
search and Engineering is considering 
other approaches, including a lighter 
weight satellite. Army has Tost control 
of the military communications satellite 
project (AW May 28, p. 25) and Gen- 
eral Electric Co.’s contract to develop 
the Spacecraft and its control system has 
been cancelled. Defense has been work- 
ing closely with National Aeronautics 
and Space Administration on communi- 
cations satellites and the replacement 
for Advent might be a version of the ad- 
vanced Syncom, for which NASA has 
requested money in Fiscal 1963. Delay 
in development of the Centaur booster 
vehicle for Advent was a contributing 
factor, but not the only reason for the 
cancellation. 

Douglas C-133 cargo-transports, 
grounded by the Air Force for inspection 
of possible structural cracks on May 29, 
were grounded again June 1 for fixes in 
the Pratt & Whitney T34-9W turbo- 
prop engines after one aircraft had an 
engine failure on a flight from Midway 
Island to Travis AFB, Calif. In the 
earlier grounding, the C-l 33s were given 
4-hr. inspection for cracks in a splice 
angle of a spar at the rear of each wing. 
Of 46 aircraft, five had cracks. 

Bendix Corp.’s Radio Division will 
operate five Mercury tracking stations 
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under what National Aeronautics and 
Space Administration says it believes is 
the first monetary incentive contract 
ever awarded for performance in service- 
type work. Bendix has been operating 
the stations since last July under a 
standard contract. Eight firms bid for 
the new two-year contract, which will 
become effective next Jan. 1 . 

Air Force last week claimed the 
world’s unlimited class, closed-course 
distance record for a B-52H after it flew 
from Seymour-Johnson AFB, N.C., 
11,303 mi. via Bermuda, Greenland, 
Alaska and Los Angeles. Existing record 
of 10,078 mi. was set in 1960 bv a 
B-52G. 

NASA-North American X-15 last 
Thursday accomplished nearly a 90 deg. 
turn, the largest deviation from a 
straight line course yet made by the 


Second flight test of the USAF-Mar- 
tin Titan 2 storable propellant inter- 
continental ballistic missile over the At- 
lantic Missile Range June 7 was called 
partly successful by the Air Force. First 
flight, also successful, was made last 
Mar. 16 (AW Mar. 26, p. 24). After 
second stage ignition, telemetry indi- 
cated that the missile failed to reach its 
target at Ascension Island. 

Airline Transportation tax reduction 
from 10% to 5% effective Jan. 1 was 
approved last week by the House. The 
measure did not provide user charges 
sought by President Kennedy to finance 
operation of the federal airways. 



AIR TRANSPORT 


Opponents of Merger Divided on Strategy 


Some foes of American-Eastern consolidation score 
Delta Air Lines’ performance during CAB hearings. 

By L. L. Doty 

Washington— Criticism of tactics employed by Delta Air Lines, which has 
assumed a dominant role in opposing the proposed American-Eastern merger 
(AW June 4, p. 39), has disclosed sharp differences of opinion within the 
industry as to how the merger opposition should be conducted. 

An Aviation Week survey of domestic trunklines last week makes it clear 
that six carriers represent the bulk of opposition to the merger, although 
Delta has handled, at a conservative estimate. 65'.! of all the cross-examina- 
tion during the five weeks of merger hearings before the Civil Aeronautics 


While each of the six carriers is 
equally vehement in opposing the 
merger, not all support Delta’s self- 
appointed role as principal prober, and 
some have criticized Delta's tactics. 

Chief objection to Delta's cross-ex- 
amination technique is that probing for 
details by the carrier's counsel is pro- 
viding both American and Eastern with 
opportunities to introduce material 
which might not otherwise have been 
brought out. Such material. Delta’s 
critics say, could easily strengthen the 
case for the merger. 

Delta's attorneys obviously feel that 
the material they are forcing into the 
record through extensive cross-examina- 
tion furnishes additional support for 
their anti-merger arguments. But North- 
west and Continental, both bitter oppo- 
nents of the merger plan, have entirely 
different views. 

Northwest holds that it is hannful 
to its cause to allow the hearings to 
become bogged down in detail; that 
only those points which arc essential to 
its brief should be raised during the 
hearings. Continental's position is that 


an overwhelming volume of material 
will only deter the CAB examiner from 
obtaining a "meaningful record.” The 
carrier also feels that extensive cross- 
examination is introducing material into 
the record that could fill gaps in the 
American-Eastern case, which, if left to 
stand, might weaken the case for the 
merger. 

Nearly all carriers explain that the 
lack of participation by their attorneys 
thus far is also partly due to the desire 
to present repetitious questioning. 

Braniff Airways, which is also show- 
ing stiff resistance to the merger plan, 
has done a fair amount of cross-exami- 
nation, but is fearful of committing the 
error of repetition. Braniff, too, feels it 
is a mistake to oppose the merger plan 
in minute detail during the hearings. 
One critic of the present proceedings 
termed Braniffs attempts to participate 
in the cross-examination without re- 
peating Delta's queries as “idle con- 

TWA has refrained from taking an 
active part in the questioning, but will 
oppose merger on the ground that no 


evaluation has been made as to the ef- 
fect such a merger will have on the 
whole air transport system. The carrier 
will ask that, in the absence of such 
evaluation, the CAB reject the plan. 

TWA will further charge that the 
merger is contrary to the public interest, 
that it could create an economic im- 
balance in U. S. air transportation and 
that TWA would suffer from such a 
merger. 

Northeast Airlines has devoted its 
cross-examination to the Boston-New 
York- Washington shuttle operation. As 
a merger with TWA is a possible solu- 
tion to its present fiscal plight, North- 
east is unwilling to take a positive stand 
against the merger principle. 

Northeast has argued that a merged 
American-Eastern could well afford to 
operate the shuttle as a “loss leader" 
and drive smaller carriers out of this 
market, James W. Austin, Northeast's 
president and general manager, is doubt- 
ful that the shuttle as it is now operated 
by Eastern-no reservation and guaran- 
teed seats-is profitable, and noted 
that a small carrier is in no position to 
absorb the losses incurred by such an 
operation. Although Northeast oper- 
ates a shuttle at competitive fares, it 
does not incorporate all the features of 
the Eastern operation. 

Eastern consistently maintains that 
the shuttle is profitable. But Northeast 
claims that the pricing of the operation 
automatically raises the break-even load 
factor to an unattainable height. 

National Airlines, a more open op- 
ponent to the merger than Northeast, 
is also showing deep concern over the 
effect the plan would have on its com- 
petitive position in the East Coast area. 

Western Air Lines, apparently con- 
vinced that the merged company would 



Sound Suppressors Attached to VC. 10 During Tests 

Thrust deflcctor/silenccr units have been fitted to Rolls-Royce Conway posvcrplants of Vickers VC.10 four-jet transport for ground 
run-up tests at Vickcrs-Annstrongs' Wcybridgc plant. Silencers were designed and built by Cullum Detuners, Ltd. 
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BOAC, Cunard Steamship to Form 
Integrated Transatlantic Carrier 


cause no serious competitive damage to 
its position, has not participated. 

United Air Lines, having achieved all 
that Eastern and American hope to ac- 
complish by its merger with Capital Air- 
lines, is offering no resistance to the 
plan. United claims that its merger has 
resulted in substantial savings through 
consolidation of costs and has enabled 
it to operate its aircraft fleet in an eco- 
nomic seasonal balance— two of the 
chief benefits American and Eastern say 
their merger will bring. 

United’s President W. A. Patterson 
has pronounced the United-Capital 
merger a success after a full year of 
operation, during which time revenues 
increased 6% and total assets grew 12%. 

But several carriers now claim they 
arc being pinched by that merger. 

Northwest, for example, reports that 
it is experiencing severe traffic declines 
in such markets as Tacoma-Seattlc and 
Minncapolis-St. Paul because it is able 
to draw traffic directly from only six 
major points cast of the Mississippi 
River, compared with about 28 points 
available to the merged United Air 

Not all opponents of the American- 
Eastern plan arc opposed to mergers in 
principle. Robert F. Six. president of 
Continental, forecast recently that the 
number of trunklines “may well be re- 
duced to five or six from the present 
eleven” in the next "five years or so.” 
Continental and National recently drew 
up a merger agreement which was later 
dropped. 

C. E. Woolman, Delta's president, 
on the other hand, is rigidly set against 
the present merger trend, and told 
Aviation Week he feels that approval 
of the American-Eastern merger would 
be a step toward nationalization of the 

Meanwhile, during last week’s hear- 
ings, Eastern attorney Harold Russell 
charged that his carrier had been “ir- 
reparably damaged” in the case "by use- 
less, senseless cross-examination."' But 
Delta's demands for more detail con- 

Dclta introduced a subpoena asking 
Robert L. Turner. Eastern’s executive 
vice president, to furnish infonnation 
on “any and all documents, studies, 
estimates or forecasts . . . with respect 
to assumed, projected, estimated or fore- 
cast revenue passenger-miles and avail- 
able seat miles for the years 1962-1965." 

Delay in producing this material 
prompted CAB Examiner Ralph L. 
Wiser to admonish Eastern for not 
taking the subpoena process "seriously 
enough." Wiser added that he was "dis- 
turbed" that the response to the sub- 
poena had not been handled in “an 
orderly and serious fashion." 

Late last week, labor representatives 
were scheduled to begin cross-examina- 
tion of American and Eastern witnesses. 


By James D. Hendricks 

New York-British Overseas Airways 
Corp. and the Cunard Steamship Co., 
Ltd., last week completed basic ar- 
rangements for creation of BOAC- 
Cunard. Ltd., a jointly-owned opera- 
tion designed to integrate Great Bri- 
tain’s transatlantic air service to the 
Western Hemisphere. 

Formation of the new company, 
which will begin operations June 24, 
resolves the battle by Cunard Eagle 
Airways, a subsidiary of Cunard Steam- 
ship, to obtain an operating license 
on transatlantic routes in competition 
with BOAC (AW Nov. 27, p. 39). It 
also appears to have these objectives: 

• Increase in British transatlantic traffic 
by eventually making Boeing 707 jet 
sen-ice available on more routes. Under 
the basic agreement. BOAC will lease 
eight of its 16 Boeing 707s to BOAC- 
Cunard. while both of Cunard Eagle’s 
707s will go to the new company. It is 
believed that BOAC will pick up 
Cunard Eagle’s option on a third 707 
from Boeing. Cunard Eagle Ainvays- 
Bermuda and Cunard Eagle Ainvays- 
Bahamas and BOAC's subsidiary, 
Bahamas Ainvavs. Ltd., will become 
wholly-owned subsidiaries of BOAC- 
Cunard. Cunard Eagle’s scheduled 
European sen-ices and its contract troop 
flights will not be affected, nor will 
BOAC’s existing pooling agreements. 

• Easing of the financial strain on 
Cunard imposed by Cunard Eagle’s 
inabilitv to obtain transatlantic route 
licensing and the U. S. Civil Aeronau- 
tics Board’s refusal to allow the carrier 
to expand charter scn-ices to the United 
States (AW May 14, p. 47). 

• Boosting of sea traffic for Cunard 
Steamship. Under the agreement, 
BOAC and Cunard will work separately 
and through the new company to pro- 
mote each other's services. Since 1960, 
the two companies have offered package 
travel plans including one way by air 
and one by sea. They are expected 
eventually to combine their ticket sales 
into single offices at points throughout 
the world. This could build traffic, of 
course, by offering travelers flic chance 
to complete travel arrangements more 
simply if they plan to use ship and 
aircraft transportation on the same trip. 

Final details on the agreement to 
form BOAC-Cunard will evolve from 
meetings between now and June 24, a 
BOAC spokesman told Aviation 
Week. Directors named to the BOAC- 
Cunard board included BOAC's Sir 
Matthew Slattery, who will be the 
chairman, Sir Basil Smallpeice, Keith 


Granville, Gilbert H. C. Lee and Ross 
Stainton, and Cunard's Sir John Brock- 
lcbank, deputy chairman, Harold R. 
Bamberg, N. Ashton Hill and R. F. 
Taylor. 

Directors must decide routes, fre- 
quencies and aircraft allocation to the 

The Air Transport Licensing Board 
and the CAB will be asked by BOAC- 
Cunard in the near future to amend 
some existing route licenses now held 
by BOAC and Cunard Eagle Airways. 
Although no information is available on 
exactly which routes are involved, they 
will include services between Great 
Britain and the eastern and midwest- 
ern U. S., Bermuda, the Bahamas and 
the Caribbean and will encompass re- 
quests for extensions to Mexico, Cen- 
tral America, Peru, Ecuador, Colombia, 
Venezuela and British Guiana. 

Service in the United States by 
BOAC-Cunard will extend approxi- 
mately as far west as the Rocky Moun- 
tains. and application for a route license 
to Chicago is definitely planned, the 
BOAC spokesman said. 

Authorized capital for BOAC- 
Cunard will be $84 million, with the 
initial capital investment set at approxi- 
mately S75 million. Financing respon- 
sibility for BOAC is 70% (approxi- 
mately S59 million) of the $84 million 
total, while Cunard will allocate 30% 
(about $25 million). Profit-sharing is 
to be handled on the same ratio. 

The 707 aircraft and spares will form 
part of the capital. Cunard estimates 
that it may have to raise about $8 mil- 
lion cash during the next year to pay 
its share. Cunard operated in the red 
last year, but Sir John Brocklebank 
said the company has “many ways” to 
raise the required funds. 

To avoid excessive over costs, the 
BOAC spokesman said, the new com- 
pany will utilize existing organizations 
of BOAC, Cunard and their subsidi- 
aries as much as possible. This includes 
offices and maintenance facilities, for 

The allocation of BOAC’s 707s to 
the new company actually works out to 
be a complicated “paper transaction.” 
It will work in this manner: 

BOAC’s jets will carry temporary 
strip markings of BOAC-Cunard when 
operating in the new company’s sen-ice 
areas in the Western Hemisphere. 
BOAC and BOAC-Cunard operations 
will be closely coordinated to form a 
single integrated route network in the 
hemisphere. After the jet leaves the 
BOAC-Cnnard operating area, the tem- 
porary identification will be stripped 


AVIATION 


TECHNOLOGY, 


11. 1962 


BOAC flight. For instance, a London 
to New York flight would be identified 
as BOAC-Cunard, and profit or loss 
for that stage would be recorded on the 
BOAC-Cunard books. If the flight con- 
tinued from New York to the West 
Coast or into the Pacific area, however, 
that segment would remain BOAC's 
operation completely. 

BOAC-Cunard will also be able to 
buy additional 707 flying hours, as well 
as extra operations with DC-7C and -7F 
and Britannia 512 aircraft, from BOAC 
to increase scheduled services or char- 
ters, if required. 

The BOAC-Cunard route network 
will include all of BOAC's existing 707. 
Britannia and DC-7F routes within the 
area assigned to the new company, and 
will also encompass Cunard Eagle’s 707 


"Culfstrcam", flights serving London, 
Bermuda. Nassau and Jamaica with a 
connection to Miami. 

Cunard Eagle's 707 flight and cabin 
crews have been given the option of 
transferring to BOAC, if they wish, to 
continue operations with the jets. 

BOAC will assume maintenance of 
the two Cunard Eagle 707s. boosting its 
requirement from 16 to 18 aircraft, an 
increase of about 121% in maintenance 
work. Since this will reduce activities 
at Cunard Eagle's maintenance center 
at London Airport, the two companies 
propose to shift compensating main- 
tenance activities for BOAC DC-7C 
and DC-7F aircraft to the Cunard 
facility. 

Officials of BOAC and Cunard were 
to meet late last week with the flight 


explain the creation of BOAC-Cunard, 
Ltd. and obtain the unions' approval 
of work transfer. No labor problems 
arc anticipated, a BOAC spokesman 
said, because that company and Cunard 
Eagle Airways have almost identical 
salary scales for union members. 

Other terms of the agreement to 
form the new company, which will have 
its registered office at London Airport, 

• VC.10 and Super VC.10 jet trans- 
ports will eventually supplement 
BOAC's 707s on the ' BOAC-Cunard 
transatlantic routes. 

• Fiscal year for BOAC-Cunard will be 
Apr, 1 to Mar. 51. the same as BOAC. 

• BOAC-Cunard will be entitled to 
make full use of BOAC and Cunard 
insignia and advertising slogans in pro- 


Anti-Carroll Forces Swing ALP A Election 


Bv David II. Hoffman 

Miami Beach— Dark-horse candidate 
Charles Ruby of National Airlines, with 
the sudden support of every pilot who 
opposed John Carroll as president of 
Air Line Pilots Assn., won a close elec- 
tion here to become the third chief 
executive in the union's 51-year history. 

Even pilots with ALPA experience 
dating back 20 years had difficulty 
finding meaningful trends in the final 
ballot. There appeared to be some cor- 
relation, however, between the indi- 
vidual trunkline's vote and the severity 
of pilot-management problems within 
that trunkline. 

To illustrate, a relatively quiet seg- 
ment of the airline labor front-North- 
west. Delta. Continental. Braniff. 
National and Unitcd-was strongly pro- 
Rubv. But Pan American. Eastern, 
American and Trans World-which em- 
ploy four-man jet crews and which 
customarily set ALPA's bargaining pace 
—endorsed Carroll with equal vigor, as 
did Southern. 

Sayen Steps Down 

Until the balloting began on the 
morning of the meeting's sixth day, 
there were many here who still be- 
lieved that outgoing President Clarence 
N. Sayen would remain in office. As 
it was, Sayen kept his pledge to resign 
the moment his successor was elected, 
but he refused to step down any earlier. 
His timing prevented Carroll, then 
ALPA’s first vice president, from suc- 
ceeding even momentarily to the presi- 
dency. 

Of 15,725 votes cast at the board of 
directors meeting, 7,617 were for Capt. 
Ruby and 6,106 were for Capt. Carroll. 
But Ruby’s margin of victory was far 
slimmer than the final figures suggest. 


Among the ALPA pilots, the count was 
6.455 to 6.09S in favor of Ruby. All 
other votes came from the union’s 
Steward and Stewardess Division. 

Election of an ALPA president takes 
place in two stages-first the pilots vote, 
then the S &• S Division cabin atten- 
dants vote. However, under the ALPA 
constitution, the pilots can expel the 
S & S Division from the union on the 
spot by a simple majority vote, and this 
possibility constantly was discussed. 

There was little question, therefore, 
of the S & S Division's using its vote 
to veto the pilots' choice for president. 
All of the cabin attendants— with the 
exception of seven male pursers em- 
ployed by Piedmont-cast their ballots 
for Ruby, adding 1.165 votes to his 
total. 

This was not interpreted to mean 
that the S & S Division would have en- 
dorsed Carroll had it known it could 
do so and remain safely within ALPA. 
On the contrary, most hostesses identi- 



CHARLES RUBY 


fied Carroll with the ALPA faction that 
favors a loose affiliation with cabin at- 
tendants. In addition, hostesses em- 
ployed by the big trunklines that backed 
Carroll are represented by other unions. 
Veteran Pilot 

Capt. Ruby, 55. joined National in 
1955 and he holds the third number 
on its seniority list. The first ALPA 
council within National was organized 
under Ruby’s direction, and he was 
elected chairman of the airline’s Mas- 
ter Executive Council in 194S. For six 
years Ruby was National's chief pilot. 
Prior to the election lie captained Doug- 
las DC-Ss flying from Miami to Los 
Angeles and San Francisco. 

He has promised to sever all connec- 
tion with his airline as a result of the 

On the subject of retaining a seniority 
number. Ruby and Carroll were in 
sharp disagreement, with the latter ar- 
guing that an ALPA president, in order 
to retain familiarity with technical 
problems confronting the union, should 
not cease flying. Carroll also favored 
limiting the ALPA president's term to 
two years instead of the present four. 

In an II -page letter mailed to the 
directors four weeks before the election 
(AW May 21, p. 40). Sayen said it was 
“sheer nonsense" to consider electing 
a new chief executive cvcrv two vears. 
ALPA would function as a continual 
training school for amateur presidents, 
its staff would work without direction 
and its organization would founder 
in that eventuality, he told the dele- 
gates. 

According to Sayen, neither the presi- 
dent nor the executive administrator 
of the union should hold on to airline 
seniority numbers. “The pilots.” he 
said, “must have the assurance that 
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Trunkline Pilot Vote 


Ruby 

Carroll 


0 

1.294 

BranilT 

462 

1 

Capital 

782 

0 


265 

0 

Delta 

651 

0 


256 

1.305 

National 

220 

0 

Northeast 

0 

281 

Northwest 

430 

0 

Trans World 

0 

1,291 

United 

1.185 

284 


36 

222 

Pan American 

438 

611 


4,723 

5,289 


their administrative officers represent all 
of the pilots." 

Although it was obvious that a huge 
majority of the pilots here held a high 
respect for Ruby, none would or could 
define his stand on major ALPA issues 
—moving the home office from Chicago 
to Washington, solving ALPA's fiscal 
problem, ending the Southern strike, 
streamlining the union’s cumbersome 
decision-making processes, resolving the 
jet crew complement and bargaining 
posture with management. 

After taking the gavel from Sayen, 
Ruby said in a brief acceptance speech 
that he had “no expectation” of be- 
coming ALPA’s president. Later, lie- 
said: “My only promise is to do the best 
job I know how and work as hard as I 
know how in order to do it. I ask the 
pilots’ unified efforts to help me do 
this.” As of late last week, he had not 
elaborated on his plans. 

When the meeting began on May 
29, three pilots had entered the presi- 
dent's race: Ruby, Carroll and Charles 
Beatley of Capital. The next day, how- 
ever, ALPA Executive Administrator 
Kay McMurray began visiting airline 
master executive council meetings to 
announce bis candidacy (AW Mar. 19, 
p. 52). From that point until the con- 
test narrowed down to Ruby versus 
Carroll, McMurray campaigned with 
the tacit endorsement of Saven. 

Preoccupied with politics, ALPA 
directors took little substantive action 
on agenda items placed before the meet- 
ing. For example, of 129 such items 
considered prior to the election, ALPA 
voted to withdraw or to take no action 
on 88. 

In the normal course of such con- 
ventions, it is the rule that election of 
officers follows all other business. On 
June 2, however, supporters of Carroll 
decided their candidate’s strength had 
reached its peak, and they moved that 
morning to hold the election promptly. 
After favorable voice and standing vote's, 
a roll call vote was demanded and taken. 

It disclosed that those airlines which 


later opposed Carroll also opposed the 
early election. The count: 6,868 for, 
5,795 against. 

As the election got under way June 
5, first of a complicated scries of mo- 
tions from the floor was made to make 
McMurray eligible to run for president. 
Formerly a United pilot. McMurray 
had resigned from the union to enter 
private business before his return as 
executive administrator and it was ruled 
that only a two-thirds majority of the 
membership could award him a place on 
the ballot. 

McMurray’s campaign was brought to 
a sudden end by a roll call vote in which 
6.577 pilots backed his candidacy but 
6,099 opposed it. 

Caught tactically off balance. United 
pilots moved for a 50-min. recess. But 
American and TWA delegates used a 
flurry of motions and points of order 
to avoid delaying the vote. Beatlcv’s 
name was placed before the directors 
by the nominating committee and sec- 
onded. Carroll and Ruby followed. 

As delegate after delegate moved to 
the microphones to second the nomi- 
nation of Ruby, the strategy of the 
anti-Carroll forces came info focus. 
First, there was an announcement that 
McMurray endorsed Ruby in the race 
and would continue to work for ALPA 
if Ruby was elected. Then Beatley 
addressed the convention. 

"Destructive forces” at work within 
the association had prompted his candi- 


dacy, he said. In withdrawing from the 
race, Beatley urged his supporters to 
switch to Ruby. The final roll call 
followed and minutes later Ruby had 
adjourned the meeting for lunch. 

Exercising ALPA’s unit rule. North- 
west, National, Capital, Continental, 
Braniff, Delta, Frontier, Caribbean- 
Atlantic, North Central, Allegheny, 
Lake Central, Ozark, Pacific and Riddie 
pilots voted solidly for Ruby. TWA, 
American, Slick, Trans-Texas, Hawaiian, 
Central, Flying Tiger, Bonanza, Pied- 
mont, New York Airways, and Capitol 
were equally strong for Carroll. 

“Some of you didn’t think I’d re- 
sign,” were Sayen 's last words as ALPA 
president. He left the office he assumed 
in 1951 with a new white convertible, 
a gift from the pilots. He also left with 
a job as ALPA consultant at a salary 
equal to his daily earnings as president 
for an indefinite period. 

In other elections here, Capt. Richard 
O’Neill of Northwest won the office 
of ALPA first vice president by beating 
Clyde Muiheid of Eastern, 6,697 to 
5,797. Capt. S. G. Gondek of Mohawk 
edged the incumbent Capt. Paul At- 
kins of American, 6,505 to 6,191. for 
the office of secretary. Capt. S. J. 
Devine of United was elected secretary 
over Capt. Jerry Schemel of TWA by 
a margin of 7,520 to 4,786. And hostess 
Deloros Kidder of Frontier was elected 
the first vice president of ALPA's new 
S & S Division. 


Frencli Alter 707 Takeoff Checks 


Pans— Air France instructed pilots 
last week to adopt new control testing 
techniques during and prior to takeoff 
in its Boeing 707s following the crash 
June 5 of a Boeing 707-528 Interconti- 
nental at Orly Airport killing 150 per- 

A telegram from the director of flying 
personnel to all pilots and copilots said 
that the airplane reached a speed of 
1S5-190 kt. without leaving the ground 
and that an elevator control malfunc- 
tion was being investigated as a cause. 
It is possible the elevator tab jammed 
in an extreme nose-down position. 

The telegram instructed pilots to 
follow these take-off procedures: 

• After testing control surfaces, check 
that there is no hard spot in ailerons or 
elevator around the neutral point. 

• Up to 80 kt. on takeoff roll, the co- 
pilot is to push the control column for- 
ward to a midpoint between neutral and 
maximum forward throw to keep the 
nosewheel on the ground and the air- 
craft in the proper attitude. 

• At 80 kt. pilot alone takes over elm- 
tor control and should feel progressive 
resistance as he moves the control col- 
umn aft. 

• If no such resistance is felt at 100 kt., 
the take-off should be aborted. 


The aircraft, charter flight en route 
to Atlanta by way of New York, 
plunged off tile main 10,890-ft.-long 
East-West runway, disintegrated and 
burned, leaving brake marks over the 
final 1,650 ft. of the paved surface. 
Projected takeoff point was at the 
9,610 ft. mark, 1,280 ft. from the end 
of the runway. 

Some witnesses also reported hearing 
a change in the pitch of the engine 
noise as though the pilot had cut in 
his thrust reversers in an effort to halt 
the aircraft's roll. Others testified that 
they detected no such change. 

The airplane’s gross takeoff weight 
was 505,567 lb.-8,440 lb. below the 
allowed maximum— including about 
140,000 lb. of fuel for the transatlantic 
flight. It had returned to Orlv from 
New York on June 2 and had under- 
gone a 100-hr. check at that time. No 
defects were reported. Flight hours 
since the last major overhaul were re- 
corded at 825. Total flight time on the 
aircraft from the time of its rollout in 
September, 1960, was 4,491 hr. 

The four Pratt & Whitney JT4A-9 
powerplants had total engine times of 
1,512; 199; 1,189, and 1,801 hr. re- 
spectively. Takeoff temperature was 
58F. ' 
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Aeroflot Plans Broader Role for Tu-124 


Russia’s twin-jet Tu-124 transport is 
being groomed for a variety of services 
besides its basic mission of flying me- 
dium-stage routes in the most densely 
populated area of the USSR west of the 
Ural Mountains and down to the Cau- 

Standard model Tu-124 will be the 
44-passenger version with a 33.2 metric 
ton (73,193 lb.) gross takeoff weight 
and a 1,500 kilometer (932 mile) practi- 
cal range. Pavload is about five metric 
tons (11,023 lb.). 

When operating at higher gross take- 
off weights up to 34.5 metric tons 
(76.059 lb.), the Tu-124 will have a 
2,000 kilometer (1,242 mi.) range with 
a one hour fuel reserve. 

A long-range version intended pri- 
marily for use in sparsely-populated 
areas of Siberia and the Soviet Far East, 
where airports on local routes are far 
apart, will be able to fly 2.500 kilom- 
eters (1,553 mi.), but with reduced 
pavload. 

Bv contrast, the Tu-124’s so-called 
economy configuration will carry be- 
tween 52 and 60 passengers and a total 


pavload of six to seven metric tons 
(13,228-15.432 lb.). Other high-density, 
medium-to-short range versions with as 
many as 70 seats have been mentioned. 

In addition to flying their own routes, 
the longer-range Tu-124s will be avail- 
able as replacements for 100-passengcr 
Tu-104Bs and four-turboprop II- 1 Ss and 
An-1 0s during periods when traffic docs 
not warrant use of the larger airplanes. 

In presenting the Tupolev design 
team with the task of building a new, 
medium-range jet transport, Aeroflot 
established these basic requirements: 

• Short takeoff and landing run to per- 
mit operation into small airports, in- 
cluding fields with unpaved or partially- 
paved runways. 

• Capacity of 40-60 seats. 

• Economical operation. 

Designer A. N. Tupolev had the 
choice of developing an entirely-new 
transport to meet these specifications or 
of using the basic Tu-104 design, which 
had been proved by several years in 
scheduled airline service. 

A new design may have come some- 
what closer to meeting Aeroflot’s op- 


timum specifications. But this, Tupolev 
decided, was outweighed by the time 
needed to develop a completely-new 
transport and the value of experience 
obtained with the Tu-104 design. 

As a result, Aeroflot points out, the 
Tu-124 is outwardly almost identical to 
the Tu-104, although about one-fourth 
smaller. Frequently even experienced 
observers confuse the two aircraft. 

One of the main differences between 
the Tu-104 and Tu-124 is the power- 
plant. Tu-104s have two RD-3M turbo- 
jet engines, while the Tu-124s have two 
Soloviev turbofan engines. 

Aeroflot says the turbofans "con- 
sume 15-25% less fuel than the 
RD-3Ms, are considerably lighter than 
turbojets having the same thrust, and 
are quieter.” Both Tu-104 and Tu-124 
engines are in the wing root, “thus 
reducing drag considerably as compared 
with underwing installations." 

Earlier this year, E. A. Smirnov. 
Aeroflot’s general representative to the 
United Kingdom, confirmed reports 
that a Tu-124A version was near com- 
pletion at the Tupolev factory in the 
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TU-l 24 44-passenger configuration (top and middle) and 60-passenger version bottom. Some passenger seats face aft. 
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USSR. The Tu-124A will have aft- 
mounted turbofan engines (AW Mar. 
19. p. 43). 

Tu-124's cruising speed is 800-900 
kilometers per hour (497-559 mph.), 
reportedly making it one-third faster 
than the four-turboprop Ilyushin 11-18 
and Antonov An-10. Tu-104 has a 
1,000 kilometer per hour (621 mph.) 
top speed, 750-800 kilometer per hour 
(466-497 mph.) cruising speed, and 
practical range of 3,000 kilometers 
(1.863 mi.). Wing sweepback on the 
Tu-124 is 35 deg. Sweepback of ver- 
tical and horizontal tail surfaces is some- 
what greater. 

Tu-124’s takeoff run is 700-S00 
meters (2.296-2.624 ft.). With full. 
40-deg. extension of the double-slotted 
flaps, landing speed is reduced to 1S0- 
200 kilometers per hour (112-124 
mph.). 

After the plane touches down, spoil- 
ers on the wing’s center section are 
deflected upward 52 deg. Aeroflot 
says the Tu-124's low landing speed, 
combined with use of the spoilers and 
landing gear brakes, aits the landing 
roll to 700-800 meters. 

If one engine fails during takeoff 
and the pilot decides not to continue, 
he can eject a braking parachute. Maxi- 
mum run from start if the engine fails 
at the moment the wheels leave the 
ground is 1,500-1,600 meters (4.921- 
5,249 ft.). 

The Tu-124 is also equipped with a 
“fuselage landing flap” which may be 
used to reduce the landing run some- 
what. However, this flap’s main pur- 
pose is "to help the pilot regulate the 
glide path angle within broad limits. 
With fully extended flaps, steepness 
of glide can be tripled.” 

Aeroflot states that the Tu-124’s 
landing and takeoff characteristics per- 
mit operation into airports with a fullv- 
pnved 1,500-1,600 meter runway “or 
into a field having a partially-improved 

2.000- 2,200 meter runway, including a 

1.000- meter paved center section.” 
Tu-124 has a tricvcle landing gear 

with two stmts in the wing and one 
in the forward part of the fuselage. 
Each bogie on the main struts has four 
wheels. Landing gear retraction, simi- 
lar to that of Tu-104, takes 6 sec. 

Steerable nose wheels may be turned 
a maximum of 35 deg. when taxiing 
and 5 deg. during takeoff and landing. 
Nose gear strut is equipped with a spe- 
cial shield to prevent dirt or stones 
kicked up from unpaved runways by 
the wheels from entering air intakes. 

Despite the Tu-124’s high speed, 
rudder and aileron controls do not have 
hydraulic boosters. 

Aeroflot says special flight tests 
showed that the Tu-124 “has a suffi- 
cient reserve of stability even when it 
suddenly encounters a vertical air flow 
with an indicated velocity of up to 



SOVIET Tupolev Tu-124 twin-turbofan transport (top) is almost identical externally to 
the Tu-104 twin-turbojet transport, but is about one-fourth smaller than the Tu-104. 


20-22 meters (66-72 ft.) per second.” 
An automatic signal warns the pilots 
when the plane is approaching critical 
angles of attack. 

Normal Tu-124 crew consists of two 
pilots, a navigator and a steward. Pi- 
lots’ and navigator’s seats are arranged 
the same as in the Tu-104. 

A seat for a second navigator can be 
provided in the cockpit for international 
flights into unfamiliar areas. A flight 
engineer can be seated between the pi- 
lots’ seats. 

After the first flight tests, the Tu- 
124’s nose, which contains the navi- 
gator’s position, was shortened some- 
what to improve the pilot’s visibility. 

A radio operator can be seated in the 
space behind the copilot. However, the 
copilot normally handles radio commu- 
nication using two multi-channel, ultra- 
short-wave units and a shortwave unit 
with greater range. A medium-wave 
unit may be added for flights at high 
latitudes. 

Steward's scat is in the buffet-galley, 
which is between the cockpit and for- 
ward passenger cabin. A seat for one 
other crew member is provided in the 
forward section of the fuselage. 

Standard, 44-passenger version of the 
Tu-124 has a forward cabin seating 12 
passengers, a center cabin seating eight, 


and an aft cabin seating 24. All scats 
in the plastic-trimmed, pressurized 
cabins are in rows of four. 

First two rows in the forward cabin, 
both rows in the center cabin, and the 
first two rows in the aft cabin face each 
other and have small tables between 
each facing pair of seats. Remaining 
scats in the standard Tu-124 can be 
provided with smaller, folding tables. 

Wardrobe and toilet arc to the rear 
of the aft passenger cabin. There are 
baggage compartments in both the for- 
ward and aft sections of the fuselage of 
the 44-passenger version. Size of the 
forward baggage compartment is greatly 
reduced in the 60-passenger version. 

Cabin pressure is automatically main- 
tained at ground-level readings at alti- 
tudes up to 5,000 meters (16,405 ft.). 
At higher altitudes, cabin pressure 
drops: and at 11,000-12,000 meters 
(36.090-39,370 ft.) it corresponds to an 
altitude of 2,400-2,600 meters (7,874- 
8,530 ft.). 

Fuselage walls have thick sound and 
heat insulation. Engine noise report- 
edly is reduced sufficiently to permit 
normal conversation in the farthest aft 
rows of passenger seats. 

Aeroflot claims the Tu-124 provides 
a smoother ride in turbulent air at high 
altitudes than the Tu-104. 
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“TO EXPRESS 
THE 

EXCITEMENT 
OF TRAVEL” 


This is the new Trans World Flight Center in New York. 
Architect Saarinen designed it to express the special excitement 
of jet travel. Its soaring roof and sweep of glass enclose a 
hundred new ideas to speed your departure and arrival— like 
TWA's fast new jet check-in and boarding, and automatic bag- 
gage delivery. International shops are here. Comfortable lounges. 
Glamorous restaurants. One other fact makes the Trans World 
Flight Center entirely unique: it’s the only airline terminal 
where routes from 70 cities in the U. S. are linked to routes in 
Europe, Africa, and Asia. One world under one roof. 



....EERO SAARINEN 


Pilots Take Tougher Noise Stand, 
Define Unacceptable Maneuvers 


Miami Beach— Air Line Pilots Assn, 
has hardened its stand against anti- 
noise procedures involving marginally 
safe flying techniques and defined those 
techniques it considers marginal. 

In a formal policy pronouncement 
here, the union’s board of directors put 
ALPA's full weight behind an eight- 
point program first developed by its 
eastern region safety committee (AW 
May 7, p. 38). Under the new policy, 
ALPA is committed to reject noise 
abatement procedures that entail any 
of the following: 

• Clearance or communication to 
change heading at low altitude. 

• Turns below 600 ft. solely for noise 
abatement purposes. 

• Earlier or greater than normal power 
reduction on takeoff. 

• Climb at less than maneuvering speed 
for the existing flap configuration. 

• Approaches steeper than the Instru- 
ment Landing System glide path. 

• Anti-noise procedures in weather 
worse than a 1,000 ft. ceiling and 3-mi. 
visibility. 

• Radio call-up during takeoff and ap- 
proach for other than ATC purposes. 

be followed in wet weather, or with 
cross-winds greater than 10 kt. 

The noise abatement procedures in 
use at New York’s Idlewild Airport 
would be deemed unacceptable under 
seven of these eight points. 

According to ALPA’s policy resolu- 
tion, "aircraft noise should be reduced 
by engineering and design and not by 
marginally safe flying techniques." It 
indicated that such techniques became 
marginal when any of the eight points 
were breached by airport operators, air- 
line managements or the Federal Avia- 
tion Agency. 

bolstered ALPA’s position at two meet- 
ings held in New York on May 31 and 
June 1 under FAA sponsorship to dis- 
cuss the noise question. During these 
sessions, FAA Assistant Administrator 
Oscar Bakke said that the agency had 
come “very close to exhausting the 
technical possibilities for abating noise.” 

Speaking before an audience of pilots, 
airline officials, political leaders of sur- 
rounding communities and representa- 
tives of the Port of New York Authority 
—which operates Idlewild-Bakkc held 
out “very little long-range hope" for 
any additional noise abatement progress 
in the New York area. 

Tracing what he described as a mod- 
em industrial dilemma, Bakke said that 
centers of commerce rely increasingly 
on air transportation. But at the same 


time that commercial interests arc try- 
ing to bring more aircraft closer to a 
city, those who live around it arc gen- 
erating counter-pressure to keep the car- 
riers at a distance. 

FAA officials present at the meeting 
indicated they were willing to compro- 
mise on some of the pilots' points, but 
not all. For example, the controversial 
phrase— "in the interest of noise abate- 
ment, do not delay your turn to 290 
deg."— is no longer given to pilots de- 
parting Runway 31 L at Idlewild. But 
the turn itself remains prescribed pro- 
cedure despite pilot objections. 

Top Officials Chart 
Anti -Bomb Measures 

Washington-Future U. S. action to 
combat the sabotage of airliners in flight 
will be charted by a high-level steering 
committee, which met last week to re- 
view past progress and to discuss the 
possibility of placing signal-sending 
chemicals in explosives. 

Members of the committee, which 
has no formal title as yet, include N. E. 
Halaby, Federal Aviation Agency ad- 
ministrator: Courtney Evans, director 
of the FBI's special investigation unit; 
Alan Boyd, chaimian of Civil Aero- 
nautics Board; Nicholas Katzenbach, 
deputy U. S. attorney general; Jerome 
Lederer, director of the Flight Safety 
Foundation; Dr. Glenn T. Seaborg, 
chairman of the Atomic Energy Com- 
mission; and Stuart Tipton, president of 
the Air Transport Assn. 

FAA and AEC have been subsidizing 
research on the bomb scare-sabotage 
problem since 1960. In Fiscal 1962, 
FAA allocated S47.100 to research 
being carried out at Catholic University 
here under AEC direction. During Fis- 
cal 1963 and Fiscal 1964, FAA plans 
to spend a total of $250,000 on in-house 
research and on its share of the AEC's 
own program. Another allocation will 
be asked in Fiscal 1964. 

Although AEC is heavily involved in 
the program, an FAA spokesman said 
that the so-called signal-giving chemicals 
under study need not be radioactive. 
Other techniques that could show prom- 
ise in preventing explosions involve X- 
ray use, fluoroscopic inspection, nitrogen 
detection by neutron capture, explosion 
proof aircraft structures and radio wave 
detonation of devices within shielded 
areas. Neither FAA nor AEC intends 
to publicize the jointly-funded program, 
for psychologists advise that doing so 
may excite the type of psychopath likely 
to sabotage an aircraft- 


In a related development, Sen. 
George A. Smathcrs (D.-Fla.) last week 
introduced a bill limiting the amount 
of insurance that can be purchased 
without interview or physical examina- 
tion to $10,000 to lessen the bomb 
problem. He said that "the anonymity 
and case with which it is possible to 
obtain a half million dollars worth of 
flight insurance for a few dollars work 
in favor of the demented kind of per- 
son who would seek to destroy a plane 
by bombing.” 

JAL Domestic Profit 
Eases Overseas Loss 

Tokyo— Revenues from Japan Air 
Lines' domestic network, bolstered by 
the introduction of Convair 880 jet serv- 
ice to Osaka, managed to offset general 
losses sustained over the carrier's inter- 
national routes to the U. S. and Europe 
to provide an over-all net profit of 
$330,244 for the Fiscal 1961 year end- 
ing Mar. 31. 

Representing a marked decline from 
the $1,032,872 net earnings registered 
during the previous year, the lower 
profit margin was attributed to three 
major factors by JAL President Shizuina 
Matsuo at the stockholders’ meeting 
here: 

• Added competition on international 
routes as a result of increased passenger 
capacity through the continued intro- 
duction of jet aircraft by the major car- 
riers on the prime route segments to 
the U. S. and Europe. 

• Tightened foreign currency controls 
by the government which sharply cur- 
tailed travel by Japanese businessmen 
and tourists to foreign countries. 

• U. S. government’s anti-gold-flow 
"Fly American" campaign, a revenue- 
losing factor cited by most foreign car- 
riers competing with U. S. international 
airlines for U. S. passengers. 

While no specific figures were given, 
JAL officials said the relatively high load 
factors on domestic runs as opposed to 
those recorded on international routes 
accounted for the airline’s Fiscal 1961 
showing in the black. Matsuo told the 
stockholders’ meeting that total reve- 
nues amounted to $69,862,861, a 
39.7% increase over the previous year's 
$50,018,678. Total expenditures rose 
from $48,985,806 to $69,532,617. 

To improve its international and do- 
mestic route structures, including pro- 
jected new schedules to the Middle East 
and Europe, the airline also is consider- 
ing additional purchases or lease of the 
880 from General Dynamics as well as 
possible orders for the Sud Cara- 
velle medium-range jet transport and 
the long-range Douglas DC-8, A Jap- 
anese-government-guaranteed $5. 5-mil- 
lion bond issue for this purpose is now 
available (AW May 14, p. 50). 
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CALL COLLINS 


Would you like a progress report on our thin 
film program? We’re looking into everything 
from new masking methods and process con- 
trol equipment, to quantum detection and 
cryogenics. □ We’re sold on thin film cir- 
cuits. We like their promise of new econ- 
omies in short-run production. The way you 
can hold down tolerances on resistors and 
capacitors. The freedom to choose and balance 
the newest and best transistors. The way thin 
film dissipates both heat and power. The 
weight. The size. The speed. The whole new 
potential for circuit design. And, most of all, 


the reliability. □ These advantages are evi- 
dent from our studies into thin film materials, 
techniques and applications. We’re finding 
ways to design our thin film circuits into space 
communications, transportable communica- 
tions, aircraft electronics, computers and other 
applications. □ Already our thin film circuits 
are filling contract requirements. □ No 
doubt, your toughest development problems 
can benefit from our experience 
with thin film circuits. To learn 
how, Call Collins Radio Company, 

ADams 5-2331, Dallas, Texas. □ 
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SHORTLINES 


► Allegheny Airlines had a net profit of 
$66,772 for the first four months of 
1962 on revenues of $7 million, com- 
pared with a $402,511 loss on revenues 
of $5.9 million for the same period last 
year. The profit is the first for a com- 
parable period since 1949. 

► Braniff Airways and Pan American 
World Airways will begin through- 
plane service connecting Houston and 
Dallas with London and Frankfurt, via 
Chicago. The airlines will use 707 jet 
equipment under a recently approved 
equipment interchange agreement. 

► Federal Aviation Agency has extended 
for one year a rule prohibiting pas- 
senger use of portable FM radio on all 
U. S. commercial aircraft. Also extended 
was a rule prohibiting portable FM use 
on any civil aircraft while VHF radio 
equipment is in operation. FAA origi- 
nally adopted the rule on May 25, 1961, 
after tests indicated FM use adversely 
affected VHF radio operation. 

► International Air Transport Assn, 
figures show landing fees and naviga- 
tional aid user charges for the world’s 
scheduled airlines are increasing twice 
as fast as traffic. IATA estimates 
scheduled carriers now pay $150 mil- 
lion annually in charges— a 75% increase 
over four years ago. 

► Japan Air Lines will extend its Tok- 
yo-Hong Kong-Singapore route to 
Djakarta, Indonesia June 16. The air- 
line will operate Convair 880M air- 
craft over the route to Djakarta Mon- 
days, Wednesdays and Fridays. 

► Slick Airways has ordered two addi- 
tional CL-44 turboprop airfreighters 
from Canadair for delivery this fall. 
Value of the aircraft is about $9 mil- 


► Trans-Texas Airways has begun coach 
service with DC-3 equipment in four 
abreast seating configuration at fare dis- 
counts up to 20%. Trans-Texas says 
the new fares are effective 24 hr. daily, 
seven days a week on approximately 
two-thirds of its total flights. 

► U. S. certificated air carriers’ interline 
business for April, as reflected in Air- 
lines Clearing House transactions, 
totaled $88.6 million, compared with 
$82.8 million in April, 1961. Interline 
business total for first four months of 
1962 was $346.5 million, as against 
$320.5 million for the same period last 
year, according to Air Transport Assn. 


AIRLINE OBSERVER 

► Watch for Civil Aeronautics Board to bring the elusive Howard Hughes 
as a witness into the New York-Florida Route Renewal Case. Chances are 
strong that the Board will refuse to renew Northeast's Florida certificate 
unless Hughes himself testifies, on grounds that the public interest cannot 
be served unless Hughes reveals his plans for the airline in the event Hughes 
Tool Co. control of Northeast is given final approval. Failure of Hughes to 
testify in the Hughes Tool-Northeast Control Case evoked some industry 
criticism of the Board proceedings. 

► U. S. is showing increasing concern over steady expansion of Aeroflot routes 
into Africa and over the Soviet airline's plans to extend these routes to South 
America. Latest African operation is between Moscow and Khartoum, capi- 
tal of tire Sudan Republic. Proving flights on the route are now being con- 
ducted by the Russian carrier. 

► French government continues to drag its feet on final approval of Air 
Union, despite pleas by Air France for a positive decision. Three other 
governments concerned— Belgium, Italy and West Germany— have indicated 
their approval of the joint airline. France’s position is complicated by the 
recent resignation of its transport minister, as well as by reluctance of the 
de Gaulle government to enter into a European commitment. Carriers 
involved— Air France, Alitalia, Lufthansa and Sabena— approved the plan one 
year ago. 

► U. S. airlines, after winning stringently qualified Federal Aviation Agency 
approval to land their jets in 200 ft. ceiling, j mi. visibility weather (AW 
May 21, p. 41), now arc laying the groundwork to get still lower minimums 
of 100 ft. and j mi. The airline all-weather operations committee believes 
that “200 and J” no longer poses a technical problem needing its attention. 
Instead, the committee is concentrating on the Instrument Landing System 
and runway lighting improvements that might merit 100 and J. First airline 
to apply for minimums lower than those now set for both jets and piston- 
powered aircraft could be United, which is examining new instrumentation 
for its Vickers Viscount fleet. 

► Robert E. Wieland, whose resignation as vice president of National Air- 
lines caused a stir last month, had actually sold his entire National holdings 
—5,087 shares of common stock-the month before. Wieland departed after 
Lewis B. Maytag became president (AW May 28, p. 49). Another April 
transaction reported to the Securities and Exchange Commission was the 
sale of 50 shares of Trans World Airlines stock, his entire holdings, by Ben- 
Flcming Sesscl. Sessel, a TWA director, is a former banker for Howard 
Hughes and is now one of those being sued by Hughes over TWA financing 
(AW May 7, p. 123). 

► Interagency Committee on Transportation Mergers, in its initial meeting 
last week, decided that its first project will be to establish economic criteria 
to determine whether mergers should or should not be approved. 

► Continental Air Lines Boeing 707 jet transport which crashed May 22 
near Centerville, Iowa (AW May 28, p. 37) was fully covered by insurance 
and proceeds will probably be used to purchase a new aircraft. Meanwhile, 
Braniff Airways last week announced the purchase of a ninth Boeing 720 at a 
cost of about $5 million. Decision to acquire the new aircraft, scheduled 
for delivery in September, 1963, was based on forecasted traffic growth. 

► First indication that Aeroflot's Tu-114 turboprop transports are providing 
more than a token service came last month with the announcement that 
Tu-114 flights on the nonstop Moscow-Khabarovsk route would be increased 
to twice daily. The 170-passenger aircraft are slated for three round trips 
daily on the trans-Siberian route beginning this month. 

► Defense Department has issued a directive implementing a Federal Avia- 
tion Agency regulation making it a federal crime for all but authorized per- 
sonnel to carry a deadly or dangerous weapon aboard a commercial aircraft. 
Persons authorized to carry a weapon must so notify an airline representative 
and present proper credentials. 
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WITH MAIN -LINE FEATURES 


■ Big-jet standards of comfort PLUS the passenger-appeal of latest 
jet design in an advanced rear-engined configuration. 

■ Spacious cabin of big-jet dimensions: 10 ft 4 in wide at arm-rest level. 
More room per seat than in current big-jet 6-abreast layouts. 

■ Carries up to 69 passengers in roomy 5-abreast seating at 37-in pitch. 

■ Separate forward and aft passenger entries, toilets and galleys 
permit complete class separation. 

■ Close-pitched 14-in high cabin windows provide excellent aerial views 
for all passengers whatever the layout. 


JET SUCCESSOR TO THE VISCOUNT WITH EVEN BETTER THAN VISCOUNT ECONOMICS 



TWO ROLLS-ROYCE SPEY TURBOFAN ENGINES 


BRITISH AIRCRAFT CORPORATION 

ONE HUNDRED PALL MALL LONDON SW1 ENGLAND 
USA: BRITISH AIRCRAFT CORPORATION (USA) INC., 

399 JEFFERSON DAVIS HIGHWAY ARLINGTON VIRGINIA 






Fourth Jet Crewman Will Cost 
$14 Million in 1962, ALPA Told 



Whohas3all-cargoflights 
a week to Paris? We do! 


That's right: Every week, three 
Air France all-cargo flights wing 
out of New York. Destination: 
Paris, best distribution point 
of the Common Market area. 
Aircraft used: the reliable Super 
H Constellation. Capacity: 
5,200 very big cubic feet. That's 
room enough for millions of 
transistors, thousands of hatch- 
ing eggs— or such oddments as 
railroad parts, oil derricks and 
autos. Our 707 Jets carry 
1,700 cubic feet of cargo- 
fly New York-Paris 3 times a 
day.(Non-stopjetsfromChicago- 
0’ Hare, direct jets from Houston, 
Los Angeles, too.) Same-day con- 
nections at Paris get your ship- 
ment to its destination in hours. 
No wonder we carry cargo to 
more cities in more countries 
than any other airline. See your 
Cargo AgentorFreightForwarder. 
Or call Air France Cargo Service. 


AIR FRANCE 
CARGO 

WORLD'S LARGEST AIRLINE 
52 


Miami Beach— Fourth crew member 
in the jot cockpit— who reduced U. S. 
airline profits by between S25 and $30 
million in the past three years— will cost 
the industry another SI 4 million in 
1962, according to Continental Air 
Lines President Robert F. Six. 

During 1959, 1960 and 1961, Six 
said, the industry's net profit was $27 
million-a figure almost identical to the 
salary it paid the fourth man. Next 
year, he predicted, the sum will rise 
again and work to destroy profits that 
could lead to the hiring or additional 

All U. S. jet transports are flown by 
three licensed pilots under policy en- 
acted by the pilots’ union. However, 
on some airlines the third pilot doubles 
as a flight engineer. Other carriers— 
notably American, Trans World, East- 
ern and Pan American— employ a third 
pilot but retain the professional flight 
engineer. 

Addressing an Air Line Pilots Assn, 
board of directors meeting here. Six 
warned that if ALPA wields its power in 
a “capricious or selfish manner,” it 
could force government nationaliza- 
tion of the airlines. If this takes place, 
he said, the professional pilot’s job will 
grow less lucrative, “for I just do not 
believe the Congress will use the tax- 
payers’ money to pay salaries and bene- 
fits equal to those you now have." 

Theme of Six's speech was that pilots 
should identify themselves more closely 
with management efforts to turn a 
profit. Each captain, he said, can be the 
president of a “jet corporation" with 
assets of $6 million. 

The chief executives who run public 
utilities with annual sales of $6 million 
earned an average of $27,000 last year, 
or somewhat less than an airline captain 
with enough seniority to fly jets regu- 
larly, Six said. The executive vice presi- 
dents of these corporations, whom he 
compared with pilot first officers, earned 
an average of $19,000. Chief financial 
officers, who performed duties compar- 
able to airline second officers or flight 
engineers, drew an average of $13,800. 

At Continental, which has a highly 
developed cost control system, each jet 
flight minute costs $11.98 and each 
minute of taxi time costs $5.72. If 
pilots, through poor flight planning, add 
three minutes of flight time and one 
minute of taxi time to all Continental 
departures this summer, annual ex- 
penses will climb $1 million, Six said. 

Calling for more effective use of the 
public address system on each jet. Six 
suggested that "indecision and fear dis- 
appear when it becomes apparent that 


the pilot knows precisely where he is 
and exactly what he’s doing.” Fear 
often is decisive for those who refuse 
to travel by air (AW May 21, p. 43). 
"If these people overcome their fear and 
fly, just to have that fear rekindled by 
lack of information on the ground or in 
flight, then we haven’t made much 
progress," Six said. 

A carrier's subsonic jet captains, in 
the aggregate, can “contribute materi- 
ally to which airlines survive and grow 
and hire more pilots,” Six said. Al- 
though this is now a serious matter, 
when supersonic transports are intro- 
duced it will assume new importance, 
for then “every pilot will have to accept 
responsibility for the thousands of dol- 
lars of profit or loss inherent in the way 
he operates his flights,” Six told the 
ALPA delegates. 

The sign posts are clear when an air- 
line begins to falter economically, he 
said. As control of costs is lost, ex- 
penditures exceed revenues and losses 
are paid from funds set aside for pur- 
chasing new aircraft. Then the big 
financial houses refuse to loan big money 
for fleet modernization, forcing the air- 
line into high-priced leases. Jets thus 
acquired have higher breakeven load 
factors, which accelerate the cycle. 

For example. Six said, the average jet 
leased bv the industry cost 45 cents a 
mile more to operate than it would have 
cost to operate the same aircraft if it 
were owned, despite depreciation pay- 
ments. “In simpler terms,” he said, 
“eight additional passengers were re- 
quired on each flight just to pay the 
extra cost of the leases." 

When tax credits from previous 
profitable vears expire, there is nothing 
left to cushion the losses for the falter- 
ing airline and every extra dollar spent 
adds an additional dollar to the net loss, 
Six said. Eventually— as taxes, airport 
charges, labor contracts, materials and 
supplies mount in cost— “the airline has 
had it,” he said. 

Delta 9-Month Income 
Up From 1961 Period 

Delta Air Lines had a net income of 
$3.8 million for the first nine months of 
its fiscal vear, a 23% increase over the 
figure recorded in the same period of 
the 1961 fiscal year. 

Operating revenues climbed 15% 
during the period to $121.7 million. 

The carrier’s load factor dropped 3% 
to 57.2% as available scat miles rose 
20%. Revenue passenger miles climbed 
17% during the same period. 
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Simplified Power for V/ST0L Aircraft 
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Pratt & Whitney Aircraft to deliver first JT8D 
turbofans for Boeing 727 flight tests 


Sometime soon, three aft-mounted Pratt & Whit- 
ney Aircraft JT8D turbofan engines will power the 
Boeing 727 jetliner on its initial flight — little more 
than a year after the engine ran for the first time. 

Such swift progress is possible because 
the JT8D’s basic design has been proved 
by more than 20,000,000 JT3 and JT4 
flight hours. Capitalizing on this experi- 
ence, Pratt & Whitney Aircraft has de- 
veloped a lightweight, high-efficiency 
powerplant with 14,000 pounds thrust. 

The JT8D achieves this advanced per- 


formance through a design concept already familiar 
to operating personnel at 36 world airlines. 

With its trio of turbofans, the 727 can operate at 
full load from 5,000-foot runways. This 550-to-600 
mph jetliner is designed for profitable oper- 
ation over low-density routes with 150-to- 
1,700 mile stage lengths. To date, United 
Air Lines, Eastern Air Lines, American Air- 
lines, Lufthansa, and Trans World Airlines 
have ordered a total of 127 planes. By 
1963, the 727 will bring the benefits of jet 
travel to new cities throughout the world. 


Pratt & 
Whitney 
fiircraft 

u 




463L System 

By James D. Hendricks 

Wright-Pattcrson AFB, Ohio-Proto- 
type and production contracts for about 
one half of the cargo handling equip- 
ment in U SAP's 46 3 L Materials Han- 
dling Support Svstem will be awarded 
by Aeronautical Systems Division here 
within the next three weeks. 

Keved primarily to integration with 
the C-141 StarLiftcr rear-loading turbo- 
fan transport, under development bv 
Lockheed Georgia Division (AW Oct. 
9. 1961. p. 50), the 463L system is de- 
signed to give the Air Force a simplified, 
rapid-transit cargo control and shipment 
operation by 1965— operational target 
date for the C-141. 

Approximately S3. 5 million has al- 
ready been spent in research and devel- 
opment work on the 463L system- 
much of that sum for development ot 
prototype equipment. ASD is request- 
ing another S3.6 million in R&D funds 
to complete that portion of the program 
bv the end of Fiscal 1963. USAF esti- 
mates total system cost through Fiscal 
1965 at about S64 million, although 
the figure might jump as high as S100 
million counting local purchase of re- 
lated gear at Air Foree bases. 

Commercial cargo operations might 
also feel the impact of the 463L and 
C-141 programs, since both were de- 
signed with both military and commer- 
cial roles in mind. The C-141 is the 
first airplane ever planned to dovetail in 


Integrates Cargo Handling 
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trated by the fact that both arc managed 
here under the same over-all System 
Program Office (SPO) beaded bv Col. 
M. B. Hammond (AW Sept. 25, 1961, 
p. 203). 


Other Aircraft 

The 463L equipment will not be used 
exclusively with the C-141. Air Force 
is working toward application of 463L 
techniques and equipment to several 
other types of jet and propeller-driven 
transports. These include the C-135 
and its civil counterpart, the 707. the 
DC-S, DC-7, Constellation. C-123, 
C-124, C-130, C-133, CL-44 and Ar- 
gosy. The Argosy could drop out of 
the program, according to Lt. Col. M. 
E. Peterson, who is in charge of 463L 
development within the SPO. 

Riddle Airlines, the only U.S. cargo 
carrier which had been using the Argosy, 
has turned its seven airplanes back to 
the British manufacturer. Whitworth- 
Glostcr. The English company now- 
plans to sell these aircraft to Capitol 
Airways (AW May 28. p. 41). 

There are other clear indications of 
463L’s effect on civil cargo carriers. 
Military Air Transport Service (MATS) 
and Logair. which serves USAF Logis- 
tics Command, are offering contract in- 


centives to commercial carriers who will 
adapt their planes and operations to 
463L concepts and equipment for mili- 
tary flights. 

Also, a committee of the National 
Security Industrial Assn, is studying the 
application of 463L to the civil cargo 
field and is coordinating its studies with 
the SPO. 

Federal Aviation Agency and the 
other military services are working in 
direct liaison with ASD in development 
of the C-141 '463L programs. Other 
working groups at Department of De- 
fense level, composed of Armv. Navv 
and USAF members, are seeking to as- 
sure standardization in equipment de- 
velopment. 

Contracts Due 

Selection of companies to construct 
prototypes and produce 463L equip- 
ment will be handled by ASD as sys- 
tem manager. The study from which 
463L evolved was completed two years 
ago bv Douglas Aircraft Co. (AW May 
2, 1960. p. 14S). 

Contract awards will be partially gov- 
erned by DOD policies which dictate 
equal consideration for small business 
and. where possible, preference for busi- 
nesses located in areas of economic 
depression. Approximately SI 3.9 mil- 
lion will be spent this year to initiate 
production of 463L equipment items. 
These arc the first funds allocated for 
production within the program. The 
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following production and R&D awards 
are due by June 30, the end of the 
current fiscal year: 

• Cargo loading systems. This equip- 
ment is divided into three separate sys- 
tems for installation aboard C-124, 
C-130 and C-133 transports to convey 
and restrain cargo on pallets inside the 
aircraft. Each system consists of four 
rows of roller conveyors with two 
flanged guide rails and pallet locks. 
The C-124 and C-130 systems will 
include lateral adjustment capability to 
position 88-in. and 108-in. pallets. ‘The 
C-l 30 system also is to include features 
permitting airdrop of USAF and Army 
materials carried on the standard 108- 
in. Army aluminum airdrop pallet. 
ASD is evaluating industry proposals 
to furnish 91 systems for the C-130, 
with the supplier to be picked this 
summer. Douglas is producing the 
C-133 loading system under a S1.5- 
million contract. USAF plans to use 
the C-133 primarily for transporting the 
Minutcman ICBM and Titan 3 booster 
engine segments weighing 80,000 to 

90.000 lb. American Machine and 
Foundry Co. has developed a prototype 
of the C-124 system, and USAF will 
determine a supplier and award a pro- 
duction contract during Fiscal 1963. 
USAF will purchase 305 of the C-124 
systems, which will be installed on first 
line aircraft, those in direct support of 
the war mission. 

• Cargo pallets. Goodyear Aircraft 
Corp. has a contract to furnish about 
1.400 small pallets, measuring 88 x 54 
in. USAF will select a small business 
contractor to provide about the same 
number during Fiscal 1963. Total 
small pallet buy will be about S3.2 
million. The small pallets, which will 
be used in the C-123, C-124 and 
C-130, will have a 5,000 lb. capacity 
with a 96-in. stacking height. They 
are to be air-transportable in planes not 
equipped with tnc cargo loading sys- 
tems by lashing them to tic-down floor 
fittings. Goodyear produced approxi- 
mately 1,000 large pallets, 88 x 108 
in., during Fiscal 1961, and these were 
later sold to the Air Force. Dresser Elec- 
tronics produced 250 the same year for 
the Air Force. Total of 2,800 large 
pallets will be purchased in F’iscal 1962, 
with the contractor to be chosen by 
June 30. Another 3,000 will be bought 
in Fiscal 1963, making the total fund- 
ing for large pallets approximately S3 
million. The large pallet will have a 

10.000 lb. capacity, with other speci- 
fications generally the same as the 
smaller version. USAF is also consider- 
ing purchase of an 88 x 118-in. pallet, 
Peterson told Aviation Week. 

• C-130 unloading ramp. R&D con- 
tract on this item is scheduled this 
summer. The system is designed for 
attachment to the C-l 30 loading ramp 
using tie-down fittings. The 40-ft., air- 


transportable ramp is intended to facili- 
tate unloading of heavy pallatized cargo 
at forward area airfields where more 
sophisticated gear is not available. De- 
sign requirement calls for a telescoping, 
folding or collapsible system which can 
be operated manually or automatically 
by two men and which will accommo- 
date a full C-130 load of 88 in. and 
108 in. pallets. Design weight objec- 
tive is 500 lb. 

• 40,000 lb. loadcr-unloadcr truck. This 
item, already available in prototype 
form from AMF (AW 'Sept. 11, 1961, 
p. 85), is scheduled for use only at large, 
hcavv-traffic cargo terminals, such as the 
major MATS bases. The vehicle, driven 
by an operator seated in a hatch at left 
front side and even with the conveyor- 
ized cargo bed, has a governed speed 
of 15 mph. The 43 ft. long vehicle 
can adjust its height to fit high or low 
floor aircraft. It is to be capable of 
emergency airlift aboard the C-133, 
with its height restricted during airlift 
to 40 in. and width to 120 in. Other 
specifications include 40 to 1 56 in. 
height adjustment, 7 deg. fore and aft 
pitch, 5 deg. roll, an 8,000 lb. capacity 
winch, ground loading ramp attach- 
ment, hand-operated pallet locks, pallet 
push-off capability at the front, a pow- 
ered chain conveyor, and catwalks 
around the sides for cargo handling 
personnel. By June 30, USAF will 
award a production contract for 14 of 
the vehicles. Three are now in service 
tests at Travis AFB, Calif., McGuire 
AFB, N. J., and Tachikawa, Japan. In 
a recent test conducted at the new 
cargo tcnninal at Travis, the 40,000 lb. 
truck and four men loaded and un- 
loaded 36,000 lb. of cargo from a 


C-135 in 18 min. USAF is seeking a 
30 min. blocked time for cargo transport 
aircraft. This includes loading and un- 
loading a plane while it is being re- 
fueled. 

• 25,000 lb. loadcr-unloadcr. AMF has 
the prototype award on this vehicle also, 
and it is similar in most respects to the 
larger model. The 25,000-lb. cargo 
truck will begin service tests in Novem- 
ber with Tactical Air Command at 
Pope AFB, N. C., and Sewart AFB. 
Tenn., and with Logair at Ogden Air 
Materiel Area. The smaller vehicle is 
designed as a workhorse vehicle at most 
small and medium-sized permanent 
bases, but will not be used in forward 
areas. Air Force plans to buy 105 in 
Fiscal 1963. 

• Cargo loading trailer. This adjustable- 
height vehicle will be towed by a prime 
mover and will be airlifted to forward 
area depots for use in supporting emer- 
gency operations, such as small brush- 
fire wars. The cargo bed will be fitted 
with four rows of roller conveyors to 
accommodate palletized or skid-movable 
cargo or vehicles with high axle loads. 
Payload will be 35,000 lb. It will also 
be stationed at large permanent depots 
to supplement the 40,000 lb. loader; for 
example, it could be towed behind the 
large loader and carry 11 of the large 
pallets to make up a full C-133 load 
on one trip from the storage point to the 
plane. An R&D contract for the trailer 
is due June 30. 

• Palletized cargo trailer. Initial Fise.il 
1962 procurement will total 1,084 trail- 
ers, with 100% of the order set aside for 
small business. The trailer has a re- 
movable ball roller transfer plate as a 
cargo bed, permitting removal of ma- 
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We design, build and test 

VALVES 

for use with... liquid hydrogen ■ liquid oxy- 
gen ■ liquid nitrogen ■ nitrogen tetroxide ■ 
hydrocarbon fuel ■ hydrogen peroxide ■ 
liquid borons ■ oxygen difluoride ■ helium 
gas ■ nitrogen gas ■ hydrogen gas ■ aerozine 

r 

vent valves ■ relief valves ■ ball valves ■ 
shut-off valves ■ venturi valves ■ hot valves 
disconnect valves » fill and drain valves 
flow limiting valves ■ squib valves ■ gas 
pressure regulators. 



CHEMICAL CORPORATION 
Reaction Motors Division, Denville, New Jersey 
RMD valves fly in America’s major missile and space systems 


terials in any direction without the need 
to turn the trailer. Two sets of fork 
lift entries will be used to load and un- 
load cargo or to lift the trailer for align- 
ment with a high-door aircraft. Each 
trailer has a 10.000-lb. capacity, is 110 
in. long by 90 in. wide and IS in. high, 
and has swivel caster wheels. The trail- 
ers will be equipped with locking de- 
vices at each end, enabling cargo han- 
dlers to tow several trailers in a train at 
a speed of 5 mph. In Fiscal 1903, USAF 
will purchase another 300 trailers, com- 
pleting the order. 

• Rough terrain loader. R&D contract 
is due June 30 on this device, which will 
be used to haul cargo short distances 
over uneven surfaces at temporary ad- 
vanced re-supply bases. Resembling a 
flatbed trailer mounted on tank treads, 
the vehicle will load and unload cargo 
from rear-loading, truck bed height 
planes. Tire rough terrain loader is to 
have 25 mph. speed capability, 30 deg. 
side slope tolerance, 30 in. trench cross- 
ing and fording depth capability, and a 
10.000 lb. payload. Length will' be 170 
in., width 110 in. maximum (100 in. for 
air transport), and height 37 in, to the 
top of the conveyor bed. The cargo 
bed will have four rows of roller con- 
veyors. adjustable height of 37 to 60 in., 
5 deg. roll capability, pitch limits of 5 
deg. forward and 16 cleg. aft. a ground 
loading ramp, an S.000 lb. capacity 
winch, and hand-operated pallet locks. 
Auxiliary gear is to include a bulldozer 
blade for smoothing out the terrain in 
front of the loader, snow removal blades 
and a powered fork lift. 

The 463L SPO also is planning the 
development and order of these items 
of equipment to round out the hard- 
ware portion of the cargo handling pro- 

• Emergency mission pallet. USAF 
hopes to issue an R&D contract during 
Fiscal 1963 for this item-intended for 
use by tactical forces to pre-package 
organic materials and supplies as a 
means of reducing aircraft ground load- 
ing time. The pallets will be designed 
for transport with the handling systems 
aboard military cargo airplanes and for 
airdrop capabihtv from the C-123, 
C-130 and C-141. Basically, USAF 
wants a lightweight, inexpensive pallet 
in two sizes: SS x 54 in. with 3,000-lb. 
capacity, and 88 x 108 in. with 10,000- 
lb. load. It is to have 7,500-lb. ca- 
pacity tie-down rings along the sides, 
fork lift entries and outdoor storage 
capability in all types of climate. 

• Integral weight and balance system. 
This system is slated for the C-l 30 and 
will indicate accurate weight and bal- 
ance loading factors while the aircraft 
is on the ground or in flight. The sys- 
tem will utilize pressure sensors keyed 
to the landing gear and nose gear and 
will feed pressure data back to a com- 



Boeing Studies Effects of Vibration on Pilots 


Vibrations between 1 and 30 cps. with amplitudes of 20 in. at lowest frequency tip to 
1/64 in. at highest frequency arc produced by hydraulic cylinder actuating a platform 
holding an aircraft scat at Boeing- Wichita. Military Aircraft Systems Division. Effects of 
vibrations on human performance arc being evaluated for Office of Naval Research. At high 
vibration frequencies, pilots liuvc difficulty' reading some aircraft instninicnls. actuating 


puter within the aircraft. The computer 
will furnish weight and balance condi- 
tions translated into standard rcad-ont 
data on indicators in the flight cabin 
and on the loadmaster’s display board 
in the plane’s midsection. The indicator 
will give the pilot a go. no-go reading 
based on aircraft center of gravity and 
takeoff weight considerations. Features 
of the system arc to include a weight 
of about 30 lb. and expansion potential 
for print-out of weight and CG infor- 
mation, fully automatic computation of 
that data, automatic wand correction, 
fuel and loading planning information, 
and measurement and recording of 
landing impact as related to possible 
CG shift aboard the plane. USAF’ plans 
to select a contractor during Fiscal 1964. 

• Special weapons handling equipment. 
This proposed system, with a prototype 
development award set for Fiscal 1963. 
is designed for safe movement of large 
nuclear weapon components, up to ap- 
proximately 25 000 lb., aboard all mili- 
tary transports. In rough design, it re- 
sembles a cargo pallet with additional 
clamps, vise-type devices and shielding 
apparatus to secure the component and 
protect it against damage caused bv 
contact with hard surfaces during load- 
ing or airlift. 

• Airborne drum winch. USAF will 
purchase 32 of these winches as an 
initial order and will buy more as older 
cargo aircraft winches wear out. The 
powered, portable winch is driven bv a 
200 v„ 400 cps. hydraulic power unit. 
It will be installed on military trans- 
port aircraft and will have a 6.500-lb. 
capacity, 1,500 lb. greater than with 


aircraft winches now in use by the Air 
Force, The new winch will offer 200 
ft. of usable cable with cable speed 
ranging from 0 to 30 ft./min. The 
winch will be secured within the air- 
craft by two tiedown rings and there 
will be two handles at end of the winch. 
All American Engineering is develop- 
ing this type of device, and USAF will 
choose a supplier in Fiscal 1963. 

• Fork lifts. USAF will buy two sizes: 
6.000-lb, and 10,000-lb. capacity. Both 
will have adjustable mast height to en- 
able the operator to maneuver under the 
wing of a transport aircraft. Yale & 
Towne Mfg. Co. has modified a 1 5,000- 
lb. fork lift truck by reducing the mast 
height and the capacity to 10,000 lb. 
and extending the load center to 48 in. 
This truck has been service tested. 
USAF plans to buy 100 fork lifts in 
Fiscal 1963 and 133 in Fiscal 1964 fol- 
lowing a Fiscal 1962 order for 100. Hy- 
ster Co. has also developed a prototype 
device. All fork lift and cargo pallet 
follow-on orders will be issued through 
DOD’s Defense Supply Agency. 

« Platform lift truck. Service tests arc 
under way at Travis AFB on this item, 
a self-propelled, narrow-aisle vehicle 
with the rider's controls and load plat- 
form mounted to the carriage. The 
truck is designed for use in stacking 
or removing palletized cargo from the 
pallet and to handle individual items of 
high density cargo in warehouses where 
narrow aisles and low floor-load ratings 
prevent the use of less maneuverable 
and heavier equipment. The truck has 
a 1,000-lb. load capacity, 2-4 mph. 
speed with the platform below 50 in. 
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Travis will determine whether USAF 
will issue a procurement order and in 

SBft. a S,„ V Aimy 

” 


truck- When positioned by" the pnllet, 

mm 


c“e»nis? 


:.Tt5Sb 


by the end of Fiscal 1963. They will 
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• Consolidated container. This is to 
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available in 27, 48 and 54 in. heights. 
ASD wants to service test the three 
sizes of containers in MATS and 
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The Boeing Co., manufacturer of 
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ers and a ball transfer plate are used to 
move the pallets inside the C-135 trans- 
port. 

MATS and Logair also arc cncourag- 
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enable easier loading and unloading of 
Eventually, all USAF bases will have 
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along the lines of the Travis terminal. 
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conveyor bed is equipped with restrain- 
ing locks for the pallets and has hand- 
rails and walkways at either end for 


cargo terminals at Dover AFB, Del.; 
Charleston AFB, S.C.; McChord AFB, 
Wash.; McGuire AFB, N. J.. and Cha- 
teauroux AB. France. MATS also wants 





Probing 
the Sun's 
unseen 
' shadow " 


Gathering random signals, massive Philco-developed antennas silently probe the celestial sphere 
...amassing subtle clues to the sun’s magnetic fields ... powerful, invisible fields that "shadow” 
radio communications to deep space. Philco is charting these fields . . . studying their effects . . . 
preparing to provide effective communications for probes and vehicles making deep space pene- 
trations. This is only part of Philco’s continuing communications research programs ... programs 
reflecting Philco’s determination to increase its leadership in all areas of defense electronics. 


Communications and Weapons Division • Communications Systems Division • Computer Division • Lansdale Division 
• Scientific Laboratory • Sierra Electronic Division • TechRep Division • Western Development Laboratories 


the terminal at Kadcna, Okinawa, auto- 
mated, according to Peterson. 

The rough design for a typical 463L 
automated terminal shows a series of 
conveyor fingers extending from a truck 
unloading dock inside the main cargo 
building. The automatic sorting and 
weighing devices separate the pieces of 
cargo by priority and destination and 
route them along other conveyor rows 
farther inside. 

The cargo is loaded separately or in 
containers aboard pallets mounted on 
spring-loaded platforms which rest at 
floor level or below in pits. Once pal- 
letized and secured with a cargo net, 
the cargo is transported, probably by 
fork lift to an area set aside for one 
point of destination. The cargo is also 
separated for off-loading priority, in the 
event it is to be carried aboard an air- 
craft making more than one stop for 
unloading. This allows the cargo to be 
off-loaded first to be loaded last or near- 
est the door, within weight and center- 
of-gravity considerations. 

When the aircraft is ready for load- 
ing, a 40,000-lb. or 25,000-16. loader is 
pulled up to the flight line side of the 
terminal, and the pallets are moved on 
fork lifts and placed on the loader for 
the short trip to the plane. 

ASD also is proposing an air trans- 
portable terminal (see drawing on p. 57) 
which could be moved to supply sta- 
tions at forward areas during emergency 
operations. It might consist of tem- 
porary cargo weather shelters, roller con- 
veyors which could be placed on the 
ground, and the rough terrain loader. 

The shelter would be constructed of 
lightweight sectional components to 
provide rapid and easy erection without 
the need for special tools. In disas- 
sembled form, the shelters and related 
gear could be transported and airdrop- 
ped, if necessary, from cargo aircraft. 
All equipment used in the emergency 
terminal is to be composed of modular 
sections capable of multipurpose use 
and extensive interchangeability. 

The temporary terminal would facil- 
itate the heavy flow of weapons, parts 
and supplies which usually begins at 
about D4- 5, or five days after the erup- 
tion of an emergency such as a brush- 
fire war. ASD may issue an R&D con- 
tract for the terminal this summer, with 
the first phase calling for study of basic 
parameters and required equipment. 

USAF has established these broad 
goals in the parallel development of the 
463L system and the C-141: 

• Unitization of cargo operations. This 
encompasses the separation of cargo by 
destination and priority and the bunch- 
ing together of small items into a load 
carried by the consolidated container. 
It also calls for standardizing handling 
equipment, particularly the pallets and 
aircraft loading systems, so that cargo 
can be shifted easily on its pallet from 



DH-125 Seating Shown 

Dc Havilland DH-125 model at Hanover Air Show shows possible seating arrangement for 
sis passengers, with first row of seats facing rearward. Powcrpbnts are Bristol Siddelcy 
Vipcr 20s, same engine as used in Piaggio-Dougtas PD-808 Vespa-Jct. Dc Havilland is 
discussing the DH-125 with European defense ministries for a combination of military 
uses, ranging from a trainer to a hospital airplane. Royal Air Force reportedly is considering 
3n order for 50 airplanes in a variety of configurations. The Vespa-Jet, which also will use 
General Electric CI610 turbojets, will carry six to 10 passengers. Two prototypes of the 
airplane arc currently being constructed by Piaggio. 


air transport to surface or sea shipping 
vehicles or vice versa. Another illus- 
tration is in the pre-packaging of strike 
force materials for Tactical Air Com- 
mand. TAC wants its materials on 
54-in. pallets for airdrop purposes. Two 
54-in, pallets can be placed on one 108 
in. model, flown to airheads set up in 
an emergency area, broken down again 
into two 54-in. pallets and loaded 
aboard a TAC aircraft for airdrop or 
hurried unloading on the ground near 
the front lines to lessen the vulnerability 
of the aircraft to enemy attack. 

• Cargo handling mechanization. This 
is an economy measure— in tenns of 
time and money. USAF says that up to 
SI 5 per ton savings can be realized in 
the use of 465L equipment at terminals 
handling 10,000 tons of cargo per 
month. Additionally, mechanization of 
major cargo stations should enable these 
terminals to multiply their daily han- 
dling capacity bv a factor of four during 
emergencies. For example, the new 
Travis terminal now handles a daily 
average of 300,000 lb. of cargo. With 
full 463L capability, that terminal 
should handle up to 1.2 million pounds 
daily in times of emergency, Peterson 
says. This 400% increase will call for 
some extra manpower and storage of 
some cargo outdoors, he adds. 

• Priority system and single-document 
control. USAF wants a two-prioritv 
system to determine air transportation 
of materials. The present system has 
four priorities, numbered 1-4, and each 
has sub-groups- 1 A, IB, 1C. 2A, 2B. 
2C, etc. Top priority would remain 
urgency of movement and would in- 
clude about 20 to 30% of the total 
normal operation, according to Peterson, 


and jumps up to as much as 100% in 
emergencies. The second priority would 
be all other cargo eligible for shipment 
by air as determined by an in-transit 
control system. 

The move for single-document con- 
trol of cargo items appears to be another 
in a long series of moves to reduce the 
tremendous amount of paper work that 
has long plagued the military in most 
of its operations. DOD is currently 
developing programs called "Mil-Strip < ’ 
and "Mil-Stamp” to trim the number 
of cargo labels and control documents 
to the absolute minimum needed to 
keep track of cargo movement and 
priority, Peterson says these systems 
dovetail with 463L requirements. 

ASD’s in-transit control subsvstem for 
46 3L operations is planned for R&D 
funding during Fiscal 1963. It will 
eventually be linked with USAF’s global 
480L communications system. 

The subsystem would incorporate 
three major components. One is a label 
printer, a small machine which could 
provide one label adequate for complete 
routing of cargo from source to user, 
operating at the rate of four labels per 
minute. The printer would have a life 
expectancy of 10 years. 

The Second is a shipment planner. 
It is a computer device which will be 
employed at the point of cargo origin 
to evaluate all available shipping data 
and determine method of shipment, 
priority, and the shipping agency to 
which the cargo will be assigned. 

It will receive inquiries on cargo avail- 
ability and location and furnish answers. 
Tire device also will provide a key- 
punch Transportation Accounting Data 
(TAD) card, which will control cargo 
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PACIFIC’S ROTARY ELECTRIC COUPLINGS FIT 

YOUR EXACT NEEDS From one ring to hundreds— any size or 
shape, Pacific Scientific Electric Rotary Couplings are de- 
signed and built to meet exact customer requirements! 
PSCo's unique and exclusive manufacturing techniques 
makes available to you couplings with these advantages. 

UNIQUE ELECTRODEPOSITED RINGS • CUSTOM DESIGNED BRUSH 
ASSEMBLIES FOR MAXIMUM LIFE • PRECISE CONCENTRICITY • NO 
FLEXURE OR BREAKAGE PROBLEMS • LOWER NOISE LEVEL ■ COM- 
PLETELY INTEGRATED ASSEMBLY FOR EASE OF INSTALLATION - 
INSURED RELIABILITY FOR BOTH ELECTRICAL SIGNALS AND MECHAN- 
ICAL transmission. Pacific can help solve your rotating 
electrical coupling problems for any application. For com- 
plete information, write to: AEROSPACE DIVISION: P.O. Box 
22019, Los Angeles 22, California • Sales Offices: Los 
Angeles ■ San Francisco • Seattle • Portland • San Diego • 
Denver • Arlington, Texas 



flow and summarize necessary control 
data for terminal operation and statis- 
tical reporting. 

A third proposed subsystem compo- 
nent is a data integrator which would 
receive and store input data from ad- 
vance cargo reports, cargo receipt cards, 
shipment cards and flight schedules. 
Major functions would include labeling, 
manifesting, load planning, statistical 
control and provision of backlog data. 

The C-141 and its associated 463L 
cargo handling equipment have been 
given the joint program designation of 
476L bv ASD. From inception, the 
aircraft and the handling equipment 
will be tailored to each other. For 
instance, the pallet conveyors which 
must be installed as a retrofit item on 
most transports will be built into the 
StarLifter. 

Parametric studies indicate that the 
C-141 can airdrop two 35,000 lb. loads 
in sequence without disturbing the air- 
craft's centcr-of-gravity, according to 
Maj. Guv Roberts. 476L plans and pro- 
grams officer. Troops and cargo can be 
airdropped simultaneously, with troops 
leaving from the side fuselage door and 
the cargo being ejected through the 
petal doors at the rear of the cargo 

Although no development contract 
is planned at this time, ASD is consid- 
ering the installation of high-density, 
aft-facing personnel scats for extremely 
long troop transport missions. On this 
type of flight, an SS x 108-in. pallet 
could be locked in place at the forward 
end of the cargo area to provide a 
unitized comfort station containing 
food, water and toilet facilities, Roberts 

Liquid oxygen converters will be car- 
ried in the landing gear pods to furnish 
emergency oxygen, and two deflated 
20-man life rafts can be carried in the 
pods. Other rafts can be airlifted in 
storage areas along the trailing edge of 
each wing. 

The StarLifter will have capability 
for earning up to 127 paratroops, with 
scats divided into a row along each wall 
of the fuselage and two rows running 
along the center. The aircraft will be 
able to transport 154 ground troops in 
this seating configuration, since they 
require less personal equipment than 
the paratroops. However, the seating 
capacity and configuration probably will 
be governed by scats and installation 
equipment available at the base of mis- 
sion origin in an emergency. 

Oxygen supply can also affect per- 
sonnel loading capacity. The emer- 
gency oxygen system will be able to 
serve a load of 1 34 troops for three 
hours at 25,000 ft. altitude. 

On medical evacuation flights, the 
StarLifter's cargo envelope can accom- 
modate 80 personnel litters stacked 
three high, with eight attendants. 


AVIATION WEEK and SPACE TECHNOLOGY, 


11. 1942 





You might say Kellogg originally 
- ’ — 10,0 - when 


won its wings in 1919 - 
the first aircraft to 


uie nrsi aircrau to cross the Atlantic 
was equipped with a Kellogg 
fuel pump. This was before 
there was such a thing as an airline - — 
much less jet fleets spanning oceans 

Kellogg has won its wings, too 

V t — r** S 4 ~—f today. That’s why so many jet airliners 

\ J h(lEl_l_OG Gf== V usc Kcllo SS P um P s ’ 
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If you, like leading world airlines, 
require hydraulic components 
with simplified operation, 
high horsepower-to-weight ratio, 
and dependable, long-lived performance, 
write Kellogg for full details. 

1 DIVISION 

AMERICAN BRAKE SHOE COMPANY 
31 SI W. FIFTH STREET 
OXNARD, CALIFORNIA 
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(An artist's conception of a disaster that, fortunately, never 





Check your needs 
with Monsanto's 
FLUIDESIGN service: 

1. More iob-prpven functional 
fluids than any other manu- 
facturer in the world 

2. Design - oriented fluids 
know-how to help you devel- 
op safer, more compact, and 
more reliable equipment 

3. Years-ahead research on 
new types of fluids 

4. Sophisticated field appli- 
cation experience with fluids 


Be sure to get your fact -packed 
FluiDesign file. Write on your 
letterhead to 


HOLOCAUST! 


Monsanto Chemical Company 
Organic Chemicals Division 
FluiDesign Service Dept. 202-K 


St. Louis 66, Missouri 


A missile site disaster that fire-resistant fluids from Monsanto can stop before it starts 

Flame, red-hot surfaces, electrical discharge sparks bespeckle missile launching sites. An electrical short 
can burn through a fluid line to ignite a flammable hydraulic fluid! A flammable transformer oil spewing 
from a ruptured power transformer can contact an electrical arc to burst into flame! A flammable hydraulic 
fluid under high pressure in a lift or elevator can feed, intensify, explode a small fire into a conflagration! 
Avoid the risk of such "accidents." Such fire hazards can be prevented before they start. Monsanto offers a 
wide spectrum (over 15) of fire-resistant dielectrics, hydraulic fluids, lubricants . . . for design into trans- 
formers, loaders, elevators, compressors, or electrical generating systems. 

SKYDROL® FLUIDS — the aviation indus- AROCLOR® (ASKAR E L) fluids make com- PYDRAUL® AC — gives you a noncombusti 

try's "standard" fire-resistant hydraulic fluids. In pact, efficient transformers safe from fire and ble air compressor lubricant that eliminates 

service for over 30 million flying hours without secondary explosion hazards. These dielectrics explosive flash fires in large reciprocating air 

one report of fire. Suitable for elevators, missile have served electrical utilities for over 30 years compressors. Noncorrosive and nonclogging, too 

launchers and other high-pressure hydraulic uses. to make firesafe electrical distribution systems. 



BASIC TEST FOR MEDIA SELECTION: 

Iii the 
world-wide 
aerospace 
market 
Ask anyone, 
anyone 
you’re trying 
to sell 
what 

publication 
he reads and 
respects most. 


Aviation Week 

& Spate Technology 


A McGRAW-HILL PUBLICATION 
330 WEST 42nd STREET 
NEW YORK 36, N. Y. 

ABC PAID CIRCULATION 82,329 



VOUGHT-RYAN-HILLER XC-142 tri-service VTOL transport, shown in model form with 
wings in vertical or hovering position, was designed for good handling characteristics and 
growth potential. Engines are General Electric 1 64s. 


XC-142 VTOL Transport Design 
Emphasizes Minimum R&D Risks 


Design features of the Vought-Ryan- 
I litter XC-142 tri-service VTOL trans- 
port emphasize good handling character- 
istics and minimize research and 
development risk in the principal com- 
ponents of the aircraft. 

Examples are: 

• Mechanical integrator linkage to auto- 
matically transfer cockpit control mo- 
tions from one control surface to an- 
other as wing tilt angle changes, 
simplifying control during transition 
between vertical and horizontal flight. 

• Overrunning clutches between each 
propeller and engine and 8,000 rpm. 
cross-shafting between the four engine 
gear boxes to permit engine shut-down 
in flight without disastrous effects on 
control. 

• Leading edge flaps on the outboard 
side of each engine to prevent upflow 
of propeller slipstream during transition 
from vertical to conventional flight from 
producing wing stall. 

• Dual screwjack actuators in the wing 
tilt mechanism to provide fail-safe reli- 
ability and sufficient stiffness to allow 
for wing elasticity. 

• Conventional propellers and a hori- 
zontal tail rotor were designed instead 
of the cyclic propeller pitch control 
sometimes proposed. Cyclic propellers 
would add one more development risk 
to the program and could not offer the 
control power or development versa- 
tility of the tail rotor. It is easier to 
change the diameter or speed of a tail 
rotor than it is to revise the design of a 
propeller cyclic control system. 

During transition from conventional 
flight to hover, the mechanical inte- 
grator linkage shifts yaw control power 
from the rudder to differential collec- 
tive pitch propeller control and finally 
to the ailerons in the propeller slip- 


stream. Pitch control shifts from the 
all-movable horizontal stabilizer to the 
tail rotor. Roll control shifts from the 
ailerons to differential collective pitch 
control of the propellers. Control 
modes overlap to make transition 
smooth. All primary flight controls are 
powered by dual hydraulic systems. 
The tilting wing is equipped with full- 
span double-slotted flaps. The outboard 
flap sections also serve as ailerons. 

The wing has an aspect ratio of 8.6 
and can be tilted to an angle of as much 
as 100 deg., enabling it to hover in a 
tailwind. Tail assembly of the XC-142 
consists of a conventional vertical fin 
and rudder, an all-movable horizontal 
stabilizer and the eight-foot diameter 
tail rotor which is driven from a fuselage 
accessor}' gear box connected by an 
8,000 rpm. takeoff shaft to the engine 
cross-shafting. The XC-142 is powered 
by four General Electric T64 turboprop 
engines developing 2,850 bp. each. The 
1 5.5-ft.-dia. four-bladcd propellers are 
being developed by Hamilton Standard 
as are lightweight gearboxes. 


XC-142 Specifications 

Cruise speed. . . 

250-300 kt. 

V„„ v 

300-400 kt. 

Combat radius. 

200-300 naut. mi. 

Ferry range. . . . 

. . 2,200-2,600 naut. mi. 

Payload 


Cargo compartment 

size 

... 30 ft. x 7.5 ft. x 7 ft. 

Carrier suitable. 

Dimensional limitations 
50 ft. x 30 ft. x 17 ft. 
& gross weight of 35,- 
000 lb. 

Wing span .... 

67.5 ft. 

Length including tail rotor 58 ft. 

Height 

26 ft. 


Engineers on the project claim good 
growth potential for the XC-142 with 
more powerful engines. With a slight 
increase in wing span and some 
strengthening of structure, a more 
powerful version of the aircraft should 
be able to earn- a payload of six tons 
with a STOL capability of clearing a 
50-ft. obstacle in less than 500 ft. 

PRODUCTION BRIEFING 


Electronic Specialty Co., Los Angeles, 
will design and manufacture a 44-ft. 
mobile support instrumentation van for 
the Army’s Pershing missile under a 
contract exceeding 5460,000 from Mar- 
tin/Orlando, Pershing prime contractor. 

Sud Aviation of France has ordered 
simplex and multiplex versions of the 
Smiths automatic landing system for in- 
stallation in two Caravelle transports 
now at Toulouse. 

Massachusetts Institute of Technol- 
ogy will perform additional research on 
re-entry physics and range measure- 
ments under a $4.9-million USAF con- 
tract sponsored by Advanced Research 
Projects Agency (ARPA). 

Shawnee Industries, Inc., Shawnee, 
Okla., has received a contract from 
Lockheed Georgia Division to manu- 
facture doors for the C-141 turbofan 
USAF cargo transport. 

Republic Aviation Corp. has received 
two Navv contracts totaling more than 
$1.5 million to design and develop a 
steering and diving control system for 
the Navy’s Dolphin experimental sub- 
marine and to design and fabricate a 
ship’s control and training device for 
the Lafayette, a Polaris-launching sub. 

Bell Helicopter has turned over the 
first four of 16 HU-1B Iroquois heli- 
copters equipped with six SS-1 1 guided 
missile launchers to the Army for field 
evaluation at several bases. 

Collins Radio Co. will furnish com- 
munications - identification - navigation 
(CIN) systems for Republic F-105 
Thunderchief fighter-bombers. 

Ling-Tcmco-Vought, of Dallas, Tex., 
plans to hire 1,200 more engineers this 
year for work on space, missile, aircraft, 
electronics and commercial programs. 

General Precision, Inc., Binghamton, 
N. Y., has received a $1. 8-million Fed- 
eral Aviation Agency contract for work 
on the transition and terminal area data 
processing and display equipment at the 
National Aviation Facilities Experi- 
mental Center (NAFEC) near Atlantic 
City, N.J. 
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IDEA: Build a communications satellite 


that’s solar- pressureproof, 

It’s made of an inflatable rigid wire-mesh framework 
covered by a photolyzable film. The idea behind it: the 
film molecules unhook in space and disappear. This leaves 
a microwave antenna virtually unperturbed by solar 
pressure, impervious to meteorites. 

This is only one of the GAC-Goodyear Aircraft Corpora- 
tion-designed large antennas and structures for erection 
in space from small packages. We are building antennas 
with dielectric lenses; structures with coated plastic 


but a mirror to microwaves 

films that are optically reflective but radar transparent ; 
self-erecting flexible sponge-type structures ; and pack- 
ageable horn antennas. Each is typical of GAC’s capa- 
bilities in land, sea, air or space defense systems. 

If we can be of service to you in advanced systems and 
technology — aerospace support equipment — electronic 
subsystems— lightweight structures— or missile require- 
ments, write: Goodyear Aircraft Corporation 914 AR, 
Akron 15, Ohio, or Litchfield Park, Arizona 


LAND, SEA. AIR OR |SPACE| . . .TALENT THAT BUILDS BETTER DEFENSE SYSTEMS 

good/¥ear 


GOODYEAR AIRCRAFT CORPORATION 
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B-58 Hustler is towed into position at Kirtland AFB, N. M. for weighing and determination of its center of gravity by electronic computer. 


Computer Determines Weight, Center of Gravity 

Gross weight and center of gravity of two B-58 Hustler bombers have been obtained 
by use of an electronic weighing and computer-planning svstem designated CPAWS and 
built for USAF by the Electronics Division of Baldwiii-Lima-Hamilton Corp.. Waltham, 
Mass. 

CPAWS svstem (Computer-Planner and Aircraft Weighing Scales) can compensate for 
crew and landing gear spacing variation. System was originally designed for cargo aircraft 
and has been built for and delivered to Military Air Transport Service, Wright-Patterson 
AFB. Ohio. 

For cargo aircraft, the computer can calculate cargo weight and placement for up to 1 5 
compartments and indicate the maximum weight which may be carried in each. System 
will hold load records in memorv and print a final record to show compartment loading and 
centroid, gross weight and center of gravity. 

Each platform has a capacity of 100,000 lb. Each has four BLH load cells with strain 
gages bonded to a load-sensitive column. Aircraft weight on the platform imparts a strain 
to the column which is measured by the gages, then converted into electrical signals wliich 
arc fed into the computer. 




Nose gear is positioned on platform which rests on load cells and pads in the four comers. Tow bar has been detached. Main gear assem- 
blies rest on separate platforms. Readouts for weight and center of gravity appear in windows on control console, shown above left. 
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SUB 
MINI I 
ATURET 


ETi 

workhorse of 
reliability 
testing 



This A. W. Haydon ETI is ideal for 
applications where space is a prob- 
lem. Less than 3" long, l'A" dia, it’s 
production-test-proved to record up 
to 9,999.9 hours at better than 
99.9% accuracy-much more relia- 
bility than what it’s testing. The 
23200 series for 60-cycle, or the 
25200 series for 400-cycle run on 3 
watts of 115 v., exceed requirements 
of M I L-M-7793. These ETI’s are tested 
for service from -65° to +250°F... 
altitude to 80, 000’.. .20g vibration up 
to 2,000 cycles. To get full details, 
writeTheA.W. Haydon Company today. 

AWHS 

222 NORTH ELM5TREET.WATER8URY20, CONNECTICUT 
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MICRO 

MINI 

ATURE 


ETi 

tiniest timer 
for 

reliability 

studies 


This A. W. Haydon ETI is essential for 
applications where space is critical. 
We don't know of any other ETI that 
can touch it for size-only Vi cubic 
inch. It records hours to 999.9 or 
9999, with over 99.9% accuracy... 
runs on a half watt, 115 v, 400-cycle 
input... weighs 0.75 oz.... exceeds 
requirements of MIL-M-26550. Tem- 
perature range, —65° to + 250°F... 
altitude 80,000’. . . 20g vibration up to 
2,000 cycles. The microminiature ETI 
is designed for reliability test engi- 
neering. For full details on this, and 
its companion events counter, write 
The A. W. Haydon Company today. 

Atif UAYDON 

fill II COMPANY 

222 NORTH ELM STREET, WATERBURY20, CONNECTICUT 
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ANTI-SUBMARINE detense is facilitated by 
Ryan Doppler Navigation Systems which 
make possible accurate, continuous, all- 

anywhere in the world, without outside 
navigational aids. 



SURVEYOR SPACECRAFT— Ryan Electronics 
was selected by Hughes Aircraft Com- 
pany, Inc., to design, develop and fabri- 
cate the Radar Altimeter and Doppler 
Velocity Sensor equipments lor NASA's 
Surveyor Lunar Solt Landing Spacecraft. 



RADAR ALTIMETERS are being designed 
and built by Ryan Electronics lor the 
Saturn launch vehicle. These short-pulse, 
high-altitude radar altimeters will be 
capable ol recording altitude measure- 
ments up to 250 miles. 


Haw to keep a high-speed hydrofoil oo an even keel? 


To prevent hydrofoil ships from porpoising, a radar altimeter, capable of sensing 
height changes of as little as one inch, is now being built by Ryan Electronics. 
It will be used to anticipate wave action . . . automatically adjust underwater 
foils . . . and keep the ship running steadily— even in rough seas. 

Ryan Electronics is designing and producing three types of radar altimeters 
(phase, FM/CW, and pulse) that bridge the broad spectrum of earth and space 
requirements. This total capability results from Ryan's 15 years' experience in 
the design and development of electronic systems and the company's present 
position as the leading producer of Doppler navigation systems for all types 
of aircraft. 

Flexible and fast-moving, Ryan is also making significant contributions in other 
areas of aerospace progress. The company has major roles in two of the newest 
and most promising V/STOL aircraft designs— the Army VZ-11 and Tri-Service 
C-142 research aircraft. Ryan is the largest producer of jet target drones for the 
Armed Services. Other Ryan activities are Flex Wing programs, space structures 
and ground support systems. 

Ryan Electronics includes the most modern and best equipped facilities for 
electronics development, manufacturing and testing. At Ryan Electronics and 
Ryan Aerospace, technical and management capabilities are designed to assure 
compliance with the most stringent standards. 


RYAN 

n 

ELECTRONICS 


RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 




Grissom (left). 


during Carpenter's three-orbit High 


Mercury Team Supports Astronaut Carpenter During Flight 



SPACE TECHNOLOGY 


Christopher C. Kraft, chief of flight operations. NASA Manned Spacecraft Center, gives 
"go" sign in Mercury Control Center. 





Carpenter’s blood pressure is measured by Air Force Lt. Col. E. W, Sclicar on board the 
USS Intrepid. Navy attack aircraft carrier to which the astronaut was taken after flight. 


Schear helps Carpenter out of pressure suit aboard the Intrepid (left). Center and right photos show Carpenter at Grand Turk Island where 
he was taken for medical examinations and debriefing. Astronaut Lt. Cdr. Walter S. Schirra. in center photo, was Carpenter's backup. 
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4 GOOD REASONS TO SPECIFY PACKARD 
FEP TEFLON*-INSULATED CABLE 

O BUILT-IN UNIFORMITY! FEP Teflon-insulated cable can be extruded in 
continuous lengths (measuring thousands of feet) without splices. This high 
temperature insulation is uniformly dense the entire length of the cable. 

© 400°F. TO — 100°F. ENVIRONMENTAL RANGE! Its extreme temperature 
range makes Packard FEP-insulated cable especially suited for aircraft, missiles, 
electronics and spacecraft. It maintains its effectiveness at prolonged operating 
temperatures up to 400°F. Yet it flexes without cracking or crazing at — 100°F. 
0 HIGH DIELECTRIC STRENGTH ! The high dielectric strength of FEP insula- 
tion makes it possible to produce cables with unusually small diameters. And it’s 
not affected by any of the fuels, chemicals or solvents used in aerospace applica- 
tions. FEP insulation gives this same protection when it’s used as a jacket over 
shielded or multiple conductor cables. 

O MEETS MILITARY SPECS! Packard FEP-insulated cable is made to meet the 
requirements of the latest revised military specification MIL-W-16878. And it’s 
available in colors or with color-coded tracers. ‘DuPont Trademark 


r oj aerospace cable, contact the / 
ne office in Warren , Ohio, or either 
inch offices— Detroit or Los Angeles. 


Packard Electric 




Compact Bioastronautic Sensor Tested 


By Barry Miller 


Van Nuys, Calif.— Small, lightweight 
devices based on a previously observed 
physiological effect may offer a simple, 
uncncumbering method of obtaining 
important readings of respiration rate 
and respiration volume from astronauts 
in test space flights. 

The device, known as an impedance 
pneumograph, makes use of the fact 
that changes in the so-called trans- 
thoracic impedance— a measure of the 
resistance and capacitance across the 
chest of a human or animal— will have 
a direct quantitative relation with res- 
piration volume, the amount of respira- 
tors’ gases the body inhales and exhales. 
Change in impedance can be measured 
simply by attaching two surface elec- 
trodes, one on either side of the chest, 
impressing a low-level signal between 
them, and observing impedance changes 
on an oscilloscope or pen chart recorder. 

Spacelabs, Inc., a small organization 
located here that specializes in biologi- 
cal and medical equipment for space, 
has des'cloped one such impedance 
pneumograph as flight hardware. The 
device is small and light enough 
(roughly 1 in. by 21 in. by 3} in. and 
weighing 41 oz.j, slightly smaller than 
a pocket cigarette case, to be carried on 
an astronaut’s body, secure its measure- 
ments and provide a signal for tele- 
metering back to earth without impos- 
ing unusual restraints on him. Other 
companies, including E&M Instrument 
Co., Houston, Tex.; arc working on 
similar devices. 


Laboratory Experiments 

The idea for monitoring respiratory 
activity in this fashion was suggested 
by Dr. L. A. Geddes and co-workers 
of Baylor College of Medicine earlier 
this year in “Aerospace Medicine," the 
journal of the Aerospace Medical Assn. 
Geddes described his early laboratory 
experiments and found the best elec- 
trode position, the point of maximum 
impedance change, is at the level of 
the sixth rib in man and dog. 

later Mercury flights, in the Gemini 

sre? 



presumably for use in Mercury and 
Gemini flights^ Spacelabs^ will ^supply 


methods of securing respiration meas- 
urements, especially where the subject, 

some remote, adverse environment, ac- 
cording to Dr. George Sullivan, medical 
director and vice president of Space- 
labs. 

A spirometer is typical of the lab- 
oratory devices for obtaining respira- 
tion volume. It requires that the sub- 
ject breathe into a face mask, the 
volume of respiration causing a dis- 
placement of water which is related to 
volume. For flight purposes, such a 
device is impractical. In the manned 
Mercury shots, for example, respiration 
volume has not been measured, Sul- 
livan points out. 

Physicians need respiration volume 
data. Sullivan explains, so they can tell 
how well the subject is oxygenating, 
which in turn is necessary for pul- 

Therc are several techniques for ob- 
taining respiration rate in flight in- 
cluding the use of strain gages in a 
chest band or a thermistor bead in a 
microphone. Tire latter technique, 
which is employed in Mercury, is based 
on resistance changes in the thermistor 
caused by heating from breath. The 
thermistor microphone technique is 
subject to interrupted measurements 


if the subject turns his head or dis- 
torted readings if saliva accidentally gets 
on it. Sullivan says. 

Spacelabs demonstrated the opera- 
tion of its device using this reporter 
as a subject. Electrodes were attached 
to cither side of the chest and the out- 
put of its small device (actually a signal 
conditioner) was fed into an oscillo- 
scope. The output waveform appears 
as an oscillating sinusoidal wave with 
frequency and amplitude corresponding 
to respiration rate and volume, respec- 
tively. A long, deep breath appears as 
a wider and larger pulse than normal 
pulses in the train. Similarly, a rapid, 
deep breath shows as a narrow, high 

Heart Rate 

Heart rate shows up as voltage pulses 
impressed on the carrier as brief peri- 
odic oscillations. An electrocardiogram 
can be obtained from this by running 
the output signal through a separate 
filter and amplifier. 

The device can be fooled if the aims 
are held directly overhead and moved 
rapidly causing a shift in the baseline, 
probably because of either electrode 
movement or changes in body poten- 
tial. Sullivan explains. With the arms 
held above and forward of the head. 
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How to fuze a warhead 

'Ford Instrument Company knows— and performance proves it. Field-tested fuzing systems developed by Ford have proven their 
reliability, accuracy, and superiority over other systems time and time again. Today, Ford fuzing, arming and safing devices can 
be found on several tactical ballistic missiles. Ford's compact, precise, simple fuzing systems have never known failure. Ford 
leads the field with 7 years experience in fuzing, and a total of 47 years creating other military computational devices. Put 
Ford's experience and talents to work for you. Write to General Sales Manager, Dept. 1520, at New York address, or contact the 
nearest Ford Instrument regional sales office.. ^ FORD INSTRUMENT CO. 


lidwest — 1310 Talbott Tower, Dayton 2. C 






making motions they might be ex- 
pected to in checking "or adjusting over- 
head control devices, the information 
continued to come through clearly. 

For flight application, the pilot or 
astronaut would be calibrated before- 
hand using the same signal conditioner 
and electrodes to be employed on him 
in later flights. Any significant changes 
in volume between a preflight record 
and the record being telemetered during 
the flight can then be spotted. 

The Spacelabs device was subjected 
to a 24-lir. continuous test on a human 
subject at the School of Aerospace 
Medicine, Brooks AFB, Tex. A physio- 
logical telemetry system transmitted 
data obtained from the subject. A por- 
tion of the recording, showing an appre- 
ciable dip in the waveform as the sub- 
ject exhaled a sigh at the completion 
of a difficult psychological test, is clearly 

A 40 kc. oscillator generates the basic 
carrier for the pneumograph conditioner 
as the maximum impedance change 
appears to take place between 20 kc. 
and 100 kc. The body impedance 
forms part of a voltage divider network 
on which the carrier is impressed. Out- 
puts from the voltage divider detect 
impedance changes. 

A balance adjustment is required to 
vary the amount of in-phase voltage 
applied to the difference amplifier and 
cancels out much of the divider out- 
put, Spacelabs says. This reduces the 
magnitude of the dynamic range re- 
quired by the amplifier. If this were 
not reduced, the company points out, 
an excessive dynamic range would be 
needed because of the amount of am- 
plification required to develop a suit- 
able output signal. 



...grow best in an environment of experience. At Callery Chemical 
Company you'll find an experienced, growing team of scientists and engi- 
neers devoting their talents to high energy fuel developments, handling and 
production. The same group which brought borane fuels from discovery to 
tonnage production is continuing to find new ways to expand the energy 
frontiers. Government agencies, defense contractors, research institutes 
and private industry find Callery’s concentration of high-energy talent 
uniquely capable of the business approach to creativity. Callery scientists 
stand ready to discuss specific problems in the area of high energy fuels 
and propellants. Callery Chemical Company, Defense Products Depart- 
ment, Callery, Pennsylvania. Telephone Evans City, Pennsylvania, 3520. 

/ ^ Jj the free world's only borane fuel capability 
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CALLERY CHEMICAL COMPANY 
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WHEN DESIGNING FIVE POUNDS 
INTO A ONE POUND SPACE... 


Capable of near sonic speed, the newest 
Douglas Carrier Bomber, the A4D-5 Sky- 
hawk has an unusual weight ratio of 9,300 
pounds empty yet combat loaded, grosses 
24,500 pounds. To achieve this outstanding 
weight ratio, one Douglas structures engineer 
expressed it as, “. . . designing five pounds 
into a one pound space." 

As an example, around the engine main 
mount area, Hi-Lok Fasteners were selected 
for this highly compacted structure to over- 
come extremely tight clearances. Hi-Lok 
adaptor tooling, fitted to standard air drivers, 
meets these tough situations with a variety of 
unusual offset, extended and back-driving 
configurations. In some tight places on the 
A4D-5, only Hi-Lok hand tools can be used, 
and in several extremely isolated spots, Hi- 
Loks are installed with improvised wrenches. 

For the A4D-5's skin panels, the small head 
of the Hi-Lok uses the minimum counter- 
sunk depth, permitting higher allowables to 
be designed into thinner gages. The smooth 
and quiet Hi-Lok assembly results in a con- 
trolled preload or clamp-up, consistent in 
each installed Hi-Lok in any grip condition 
From the Navy maintenance viewpoint. Hi- 
Loks can be easily removed with hand 
tools, and if the pin is not damaged, it can 
be reused. 

If space is a problem, use Hi-Loks. If your 
structure is open and many fasteners are 
required, use Hi-Lok automatic driving tech- 
niques. Check your Engineering Standards 
Group for details. 


NEW AEROSPACE PRODUCTS 


Complex-Number Slide Rule 

Device is used to calculate complex 
numbers and formulae in the same man- 
ner as a standard slide rule for computa- 
tions relating to space and electronic 
problems. The rule operates by adding 
and subtracting the logarithms of com- 
plex numbers plotted on a plane in the 
way a regular slide rule docs straight- 
line real number logarithms. 



The complex-number rule has two 
cylinders, one sliding on the other. A 
graticule engraved on the outer cylinder 
is divided into the quadrants of the 
Argand diagram. 

Results can be read off in polar form 
from the rectangular axes or in Car- 
tesian form from the curvilinear coordi- 
nates. Corresponding Argand quadrant 
is shown shaded above each of the gra- 
ticule quadrants. The rule is made of 
brass and plastic, measures 3i in. in 
diameter and 17 in. long. It is packaged 
in a polished mahoganv case. 

Tcchnitron, Inc., 2444 Wilshire 
Blvd., Santa Monica, Calif. 

Aircraft Fuel Pump 

Model J pump is designed for priming 
fuel injection engines, pressurizing fuel 
systems at takeoff and emergency use. 

Features include an adjustable pres- 
sure relief valve which is centrally lo- 
cated. Manufacturer says the pump 
has a capacity up to 50 gph. at 30 



psi., using 91/96 octane aviation gaso- 
line. Pump is available with a motor 
operating on 12 v.d.c. at 6 amps or 2S 
v.d.c. at 3 amps. The motor is capable 
of continuous operation at full voltage. 
Total weight of the pump is 3 lb. 

Weldon Tool Co., 3000 Woodhill 
Rd., Cleveland 4, Ohio. 

Refueling Nozzle 

Aluminum nozzle weighs 10 lb. and 
is attached to the underside of an air- 
craft wing for refueling by an interlock 


which presents (low until the nozzle 
has been locked to the aircraft. 

The nozzle engages to the adapter 
with a 40-deg. turn. Locking lever is 
moved 90 deg. to lock on and begin fuel 
transfer. After fueling, the locking lever 
must be closed again before the nozzle 
can be disengaged from the adapter. 
The nozzle delivers up to 600 gpm. with 
a pressure drop of less than 8 psi. All 
critical parts can be replaced without 
complete disassembly. Interior metal 
parts are made of non-corrosive stain- 
less steel or aluminum bronze, manu- 
facturer says. 

Buckeye Iron & Brass Works, 324 E. 
Third St., Dayton 1, Ohio. 
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WHERE 

SCIENCE 

FICTION 

BECOMES 

SCIENTIFIC 

FACT 


Place: Hoffman Science Center, 
Santa Barbara, Calif., where the 
Advanced Projects Group of 
Hoffman’s Military Products 
Division is engaged in a variety 
of original research and develop- 
ment programs. Among these: 
■ Laser modulation and de- 
modulation. While investigating 
a variety of approaches, Hoffman 
scientists have conceived an 
original technique for direct 
quantum electronic modulation. 






This and others are being 
developed in prototype, aimed 
at application to point-to-point 
communications. 

■ Economical solar power su p- 
plies. To meet the increased 
power requirements of large 
spacecraft, Hoffman Science 
Center is investigating a variety 
of techniques and materials. 
These promise greater effi- 
ciency, reliability and flexibility 
from lighter-weight solar power 
supplies for future orbiting and 
planetary space stations. 

■ Solid-state travelin g wave 
devices. Hoffman scientists are 
using the piezo-electric proper- 
ties of gallium arsenide to 
develop dc power conversion 
devices. Their goal: improved 
efficiency for systems in a wide 
variety of fields, including ASW. 

■ The men of Hoffman's 
Advanced Projects Group are 
converting science fiction into 
scientific fact. They lend 
strength to, and gain strength 


from, the Military Products Divi- 
sion’s extensive background in 
communications, reconnais- 
sance, navigation and surveil- 
lance systems and devices. 





Hoffman 

ELECTRONICS CORPORATION 

Military Products Division 

3740 South Grand Avenue. Los An 0 etes 7. Calif. 




Satellite Tracker 
Utilizes Television 
For Image Clarity 
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the ARMY MOHAWK 
does it all in Just 600 
feet of cow pasture! 


The Grumman AO-1 Mohawk is a twin turbo- 
prop aircraft designed for electronic surveillance 
and observation missions. It features short-field 
capability for maximum operational flexibility. 
It’s an all-weather craft— when the birds are 
grounded in snow, ice, or mud, the AO-1 will 
complete its assigned missions. The MOHAWK 
configuration offers: • short-field takeoff and 


landing • operation from unimproved areas • 
good low-speed control • drop tank and supply 
pod capabilities • adaptability to various types 
of photographic and electronic equipment. 

Long a producer of reliable aircraft, Grumman 
now also develops new concepts in electronic 
systems integration, missiles, and space vehicles. 


GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 
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New Telemetry Multiplex Idea Proposed 


Bv Philip J. Klass 

Washington— Fundamentally new ap- 
proach to telemetry multiplexing, which 
promises important advantages over 
presently used time and frequency 
multiplexing for many applications, was 
rescaled here during the recent Na- 
tional Telemetering Conference. 

Technique is known as Orthomux, 
a contraction of "orthogonal waveform 
multiplexing." It was reported by 
A. H. Ballard of Bernard Electronics 
Co.. Washington D.C., a recently 
formed companv working in the instru- 
mentation field.' 

In comparison with frequency divi- 
sion multiplexing, the new Orthomux 
has the advantage that it requires only 
a single oscillator, eliminates the need 
for heavy, costly iron-core inductors, 
and permits bandwidth saving by re- 
ducing the guard band spectrum. Bal- 
lard said. 

Compared with time division multi- 
plexing, Orthomux permits use of a 
simplified type of automatic sychro- 
nization and eliminates the possibility 
of frame slippage. Additionally, it is 
far more flexible than time division 
multiplex in its channel capacity which 
can be expanded merely by adding extra 
modules, Ballard said. 

During the question and answer 
period following Ballard’s report, a Na- 
tional Bureau of Standards scientist 
called the new technique “extremely 
intriguing.” 


In other reports delivered at the 
National Telemetering Conference, the 
following advances were reported: 

• Data bandwidth compression ranging 
from 50:1 to as much as 400:1 appears 
realizable by using a small data proc- 
essor aboard a satellite/space vehicle 
to limit the data telemetered back to 
those measurements which have under- 
gone a significant change from previous 
values. Studies of telcmetrv tapes re- 
veal that more than 95% of the data 
now telemetered back is redundant be- 
cause measurements do not differ 
significantly front previous data. John 
R. Hulmc said. (Hulme. formerly with 
Lockheed Missiles and Space Co., now 
with Fairchild Semiconductor Corp., 
co-authored the report with Richard A. 
Sehomburg of Lockheed.) A small ve- 
hiclc-bornc data processor capable of 
analyzing 10,000 samples per second to 
determine which differ from previous 
measurements by preselected amounts 

less than 10 lb. and consume approxi- 
mately 11 watts of power, Hulme said. 
Based on computer simulation runs, 
Hulme estimated that such a data 
processor could provide bandwidth com- 
pression of 50:1 to 90:1 on high-activitv 
type measurements in a 5% tolerance 
system, or approximately 400:1 com- 
pression on low-activity measurements, 
with corresponding increase in trans- 
mitted power levels. The processor 
would be designed so that the threshold 
level for data transmission can be set 


independently for each channel and so 
that the levels can be changed by com- 
mand from terrestrial stations. 

• Ultra-wideband telemetry antenna, 
capable of providing approximately 12 
db. gain over the frequency range of 
220 me. to 2.400 me, to accommodate 
the coming shift of telemetry from 
VHF into the microwave region, was 
described by John D. Dvson of the 
University of Illinois. The antenna 
consists of a circularly polarized array 
of four conical log-spiral elements. Dy- 
son said the University of Illinois, 
under contract to the USAF’s Aero- 
nautical Systems Division, has con- 
structed a conical quad-spiral array 
which has been tested over the 400 
me. to 4,000 me. band. It provided 
beam widths of 45 to 55 deg. 

• Antenna-mounted down-converter, 
which can be used to adapt present 
VHF telemetry receivers for use in the 
new 2,200-2,500 me. telemetry band, 
was reported by Walter L. Wustcr of 
the Naval Avionics Facility. The down- 
converter consists of a low-noise (4 db.) 
mixer using tunnel diodes fed by a local 
oscillator with stability of 0.0005%, 
with a 2. 2-2. 5 gc. bandpass filter ahead 
of the mixer. The existing VHF tele- 
metry receiver then becomes, in effect, 
an intermediate frequency amplifier of 
a double superheterodyne system. Use 
of a lower-noise parametric amplifier 
as the down-converter would improve 
system performances, Wustcr acknowl- 
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• Pre-detection data recording at an 
intennediate frequency can provide in- 
creased accuracy and greater flexibility 
in accommodating different types of 
telemetry formats. Leo Riley of Dvna- 
tronics and Owen J. Ott of Data-Con- 
trol Systems reported in separate 
reports. But Ott cautioned that while 
a properly designed pre-detection re- 
cording system provides data accuracies 
equal to or better than conventional 
post-detection recording, and can 
handle more different types of tele- 
metry formats, many characteristics of 
system components which would have 
no consequences for post-detection 
systems will adversely affect prc-detcc- 
tion systems. A four-channel pre-de- 
tection system which Data-Control 
Systems built for Lockheed used a cen- 
ter frequency of 700 kc. for recording 
and demodulation, Ott said. An im- 
portant potential advantage of pre-de- 
tection recording, Riley said, is the 
possibility of using correlation tech- 
niques to recover weak signals which 
otherwise would be lost in noise. How- 
ever, before this potential can be 
realized, improvements arc needed in 
the time-base stability of the record, rc- 
producc functions, he said. 

• Adaptive digital telcmetrv systems, us- 
ing one of several ground-to-vchicle 
feedback techniques, show considerable 
promise of improving system perform- 
ance and reliability, according to a re- 
port presented bv Bernard Harris and R. 
C. Sommer of New York University. 
The most promising of several feedback 
techniques investigated is one called 
"coded decision feedback.” Using this 
technique, a space vehicle would trans- 
mit only a brief message, then pause to 
hear from the ground-based telemetry 
station as to the quality of the signal 
received. If an acceptable signal is re- 
ported, the vehicle would proceed with 
its next message; if not, the original 
message would be repeated. The length 
of the message transmitted before each 
pause would depend, in part, upon tran- 
sit time of the signals, a function of 
vehicle distance from the terrestrial sta- 
tion. For short distances, the vehicle 
might transmit only a single digit be- 
fore waiting for confirmation, while at 
longer ranges it might transmit a num- 
ber of digits to conserve over-all time. 
However, if the first digit received is 
not of acceptable quality, the terrestrial 
station would interrupt the vehicle mes- 

• Standardized modules and subsystems 
offer a promising means of achieving the 
extremely long life and high reliability 
required for deep space probe vehicle 
avionic payloads, Fred M. Riddle of Jet 
Propulsion Laboratory said. Such stand- 
ardization would make it feasible to in- 
vest considerable engineering effort in 
making costly "worst-case” designs and 
in tests to find ultra-reliable compon- 
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ents. However, Riddle cautioned that 
when such standardization is achieved, 
system designers must resist the tempta- 
tion to modify or make small changes in 
the design, thereby risking loss of reli- 
ability. Riddle also called for develop- 
ment of "realistic and profitable relia- 
bility analysis and synthesis techniques.” 
There is currently too wide a gulf be- 
tween the mathcmaticians-statisticians 
and the working engineers.” he noted. 

• Miniature shock-resistant tape re- 
corder, designed to operate in the pres- 
ence of 1 OOg shocks of 1 0 milliseconds 
or longer duration and vibrations of 40g, 
was described by R. S. Anderson of 
Weber Aircraft Corp.’s electronics divi- 
sion. Instead of using a conventional 
capstan to drive the magnetic tape, the 
new recorder uses a continuous, seamless 
Mylar belt which contacts and trans- 
ports the recording tape. Tests to date 
indicate the drive belt has a useful life 
in excess of 100 hr. of operation. Andcr- 

• Modular design tape recorder, devel- 
oped by the National Aeronautics and 


Space Administration's Goddard Space 
Plight Center to enable the agency to 
assemble a unit tailored to a specific 
space mission from standard elements, 
was described bv NASA’s P. T. Cole. H. 
J. Peake and C. F. Rice. The recorder 
weighs approximately 4 lb., measures 
7J in. in diameter, and consumes only 
J watt in the record mode and li watts 
in the playback mode. By selection of 
components and modules, a recorder 
with the desired tape speed, frequency 
responsc and other required characteris- 
tics can be quickly assembled. 

• Directive antenna for spinning satel- 
lite, such as a communication satellite 
in a synchronous equatorial orbit, which 
requires no moving parts aboard the 
vehicle was described by Harold A. 
Rosen of Hughes Aircraft Co. The 
technique is a more advanced version of 
one which will be used in the NASA/ 
Hughes Svncom communication satel- 
lite. Syncom will use an antenna that 
produces a figure-eight radiation pattern 
which sweeps out a saucer-shaped radia- 
tion pattern in the axis of the orbital 
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AMP solves small connector problems, too! 


Let's put a ruler's edge to this AMPin-cert* 
Subminiature Pin and Socket Connector. 
Count the contacts. You'll find a lot packed 
into less space . . . fifty to be exact in the 
illustrated configuration. Fifty reliable cir- 
cuits in minimal space . . . designed to go 
a long way toward solving those density 
problems that occur ever more frequently 
these days. And that's not all . . . with the 
industry-accepted, AMP automated crimp- 
ing process, you'll solve your density prob- 
lem without the worry of fine wire breakage, 
slow-burns from solder methods, cold 
solder joints and rigidly soldered contacts 
that can't be changed. Quick, reliable ter- 
minations by the hundreds per hour, 
crimped in reliability, easy hand assembly 
and snap-in versatility ... all these add up 
to dependable connector performance at 
the lowest applied cost anywhere. 



Get all the facts on this AMPin-cert Sub- 
miniature Connector and see how they 
stack up to your design requirements. Send 

AM P 

INCORPORATED 

Harrisburg, Pennsylvania 


plane as the satellite spins. While this 
is more efficient than an omnidirectional 
radiation pattern, only a small portion 
of the total energy in the saucer-shaped 
pattern is directed toward the earth. In 
the more advanced configuration de- 
scribed by Rosen, the satellite would 
employ an array of 1 6 elements arranged 
symmetrically around the spin axis and 
displaced from it by approximately one 
wavelength. By controlling the relative 
phase of energy supplied to each cle- 
ment, a relatively narrow beam can be 
formed, and by varying these phase re- 
lations at the same rate at which the 
satellite is rotating about its spin axis, 
the radiated beam will remain oriented 
toward the earth. To avoid use of me- 
chanical-rotating components, Hughes 
plans to accomplish the phase shifting 
by means of a ferrite adaptation of the 
Fox phase shifter. Phase shifting would 
be controlled by a sun sensor signal 
modified by a clock pulse used to com- 
pensate for the apparent daily rotation 
of the sun about the earth. 

The 16-element array, which Hughes 
is currently designing, is expected to 
provide about 18 db. gain, compared 
with 10 db. gam that is available from 
the less complex Svneom antenna, ac- 
cording to Rosen. 

Orthomux Multiplex 

New Orthomux multiplexing tech- 
nique -described by Ballard uses orthog- 
onal polynomial waveforms as car- 
rier signals which can be transmitted 
simultaneously over a single channel 
without interaction. 

For analog type telemetry, informa- 
tion is conveyed bv double sideband 
amplitude modulation of the carrier 
waveform. For digital telemetry, in- 
formation is conveyed by simple polarity 
reversal of the carrier waveforms. Spec- 
trum usage is “at least as efficient as. 
and in many cases more efficient than, 
existing multiplex methods," Ballard 
said. 

Orthomux technique is applicable to 
any multi-channel system, including 
voice, teletypewriter, telemetry and 
digital data link, Ballard said. An ex- 
perimental four-channel analog system 
constructed bv Bernard Electronics to 
prove the theory provides 50 cps. 
response and 1% accuracy in all chan- 
nels, he reported. 

Concept involves the use of carrier 
signals which arc orthogonal polynomial 
functions of time. Two signals arc said 
to be orthogonal (at right angles) 
within a given time period if their prod- 
uct integrates to zero over that time 

Thcrfc arc many sets of waveforms 
which satisfy this condition, Ballard 
explained. For example, sine waves and 
cosine waves of harmonically related fre- 
quencies arc orthogonal within any time- 
period which is an integral number 



SAUCER-SHAPED RADIATION PATTERN directed toward earth from Hughes Syncom 
results from rotation of figure-eight pattern produced by dipole. Below, severe reliability 

time that such operating lifetimes will be needed. 
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NEW PD HELICAL MEMBRANE 
AIR DIELECTRIC COAXIAL "ABLE 



Fast propagation, low signal loss and high temperature 
resistance-all in one efficient, lightweight cable! 


PD Helical Membrane cable marks a new step in the state 
of coaxial cable art for missile, missile launching and 
atomic energy instrumentation applications. 

It combines all the outstanding advantages of PD air 
dielectric coaxial cables— low attenuation, excellent fre- 
quency response, uniform electrical properties over wide 
temperature variations and unlimited operating life — 
with even greater speed of propagation and, when used 
with a Teflon® helix, higher heat resistance. 

The inner conductor is coaxially supported by a 
polyethylene helix within a commercially pure, seamless 
aluminum outer conductor. For applications involving 

PHELPS DODGE 


high temperatures (100° C-250° C), PD Helical Mem- 
brane cable with Teflon® substituted for polyethylene 
is ideal. 

PD Helical Membrane cable of 50, 75 and 100 ohm 
impedance is fabricated in 1000 -foot continuous lengths 
and in standard sizes of W, %" and 1 " diameters; other 
sizes from %”to l%"on order. Complete cable systems, 
including attachments and connectors, are available. 
Your Phelps Dodge representative will be glad to give 
you additional information. PD Helical Membrane cable 
is made by Phelps Dodge Copper Products Corporation 
at Yonkers, N. Y. 

ELECTRONIC PRODUCTS 
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of cycles at each frequency. Another 
example: any set of non-overlapping 
pulse signals within a time period en- 
compassing all pulses. 

Particular orthogonal waveforms used 
in the new technique are those which 
arc polynomial functions of time— those 
which can be expressed as finite sums 
of algebraic terms each of which is some 
power of time. 

An Orthomux system receiver uses a 
matched-filter correlation process to 
separate the carriers and to recover the 
information in each channel. The fact 
that the carriers arc orthogonal assures 


London— Addition of a horn re- 
flector to the Standard Telephone & 
Cables Stan. 7 localizer has depressed 
approach beam to 25 deg. above the 
horizon, significantly reducing possible 
interference by overflying aircraft. 

Testing now is under way at Hum 
Airport to project the system toward 
ICAO Category 3 performance, capa- 
ble of full azimuth guidance in an 
automatic landing system. Important 
factor would be elimination of the 
leader cable system now under test by 
British Blind Landing Experimental 
Unit at Bedford, and Federal Aviation 
Agency at Atlantic City. N. ). 

By adding the horn reflector, STC 
team led by F. H. Taylor has concen- 
trated the beam into its first lobe, sub- 
stantially suppressing ILS radiation 
above tiie 25 deg. angle. Previously, 
the unmodified Stan. 7 lobes reached 
an elevation of about 50 deg. 

In addition to reducing reflections 


minimum crosstalk between channels. 
The experimental system built by Ber- 
nard Electronics demonstrated a cross- 
talk rejection ratio of 40 db.. Ballard 
said. To achieve synchronization and 
calibration, it is only necessary to trans- 
mit an unmodulated reference signal 
over one channel, he noted. 

In response to a question from the 
floor, Ballard conceded that there may 
be a practical upper limit to the number 
of channels which can be provided, 
because of the increased accuracy of 
integrators required for each added 
channel. 


from overflying planes, the modified 
unit produced a more efficient aerial 
system which requires less power from 
the transmitter. Taylor said indications 
arc that fullv-transistorizcd equipment 

' STC has integrated its course and 
clearance aerial arrays into a single 
bank unit, with the clearance aerials 
mounted on top of the reflector, rather 
than a separate unit behind the re- 
flector (AW Aug. 8, 1960, p. 76) as 
now in use at London (Heathrow) Air- 

Taylor said intention is to eventually 
abandon the all-around clearance radia- 
tion pattern, and to provide a narrow 
course beam with a 20 deg. clearance 
beam. Thus guidance into the ILS 
pattern would be obtained from the 
tcnninal VOR beacon. 

Technicians arc now working on 
doubling the aperture of the course 
array from the present 85 ft. to 170 ft. 


This will produce a more sharply-de- 
fined beam in azimuth; pencil beam 
thus formed will be the optimum for 
ICAO Category 3 requirements. STC 
claims that bending of the course 
radiation pattern due to reflections from 
nearby objects will be reduced to the 
absolute minimum. 

Another research project centers on 
glide path equipment to improve the 
radiation pattern both m elevation and 
azimuth. STC builds the radio altim- 
eter now used in the BLEU test pro- 
gram. 

Modified localizer array is 85 ft. 
long and 18 ft. high, about 4 ft. 6 in. 
higher than Stan. 7 arrays now in use. 
It is designed to disintegrate if struck 
by a low-flying aircraft but will resist 
high wind velocities and heavy snow 
loading. 

To date, four Stan. 7 (unmodified! 
ILS systems have been installed at 
London (Heathrow); two at London 
(Gatwick): one at Ministry of Aviation 
Training Center at Bletchlev: one at 
Manchester Airport, and one at Royal 
Aircraft Establishment, Bedford. Sys- 
tems arc also under construction at 
Prestwick. 

All these are the Stan. 7/8/9 sys- 
tems, comprising a dual beam localizer 
(Stan. 7) for azimuth; glide path 
equipment (Stan. 8), and marker bea- 
con (Stan. 9). System, installed under 
SI. 2 million Ministry of Aviation con- 
tract. meets ICAO Category 1 and 2 
requirements. 
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► Improved Ruby Lasers on Horizon- 
Significant increase in efficiency' of ruby 
lasers is expected in the near future 
when greatly improved ruby crystals be- 
come available. Linde Co., major pro- 
ducer of rubies for laser use, expects to 
reduce internal scattering, caused by im- 
purities, by factor of 10:1. 

► Pan Am Studies Inertial Guidance- 
Inertial guidance and its possible appli- 
cation to airline navigation for opera- 
tions over water and over land masses 
which do not have ground-based aids, 
is under study by Pan American World 
Airways engineers, in cooperation with 
the Federal Aviation Agency. 

► Heat Rate Re-entry Control Proposed 
—Simple, lightweight system by which 
a space vehicle crew can control re-entry, 
based on direct measurement of rate-of- 
change in vehicle skin temperature ratc- 
of-change, was proposed by J. S. Dobr- 
zanski of AC Spark Plug Division of 
General Motors at the recent National 
Aerospace Electronics Conference in 
Dayton. Primary inputs to the system 



British Developing Concentrated, 
Depressed ILS Localizer Beam 
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NEWS from RAYTHEON 


Raytheon science team hits moon 
with light from powerful Raytheon laser 


On the night of May 9 last, a team 
of scientists from the Massachusetts 
Institute of Technology and Raytheon 
scored an impressive electronics first 
— hitting with a beam of ruby light 
a mountainous area southeast of the 
crater Albategnius, on the surface of 
the moon. Proof came within 2.6 sec- 
onds following each of 13 consecutive 
hits, when the reflections of the light 
returning back to the earth were re- 
corded on an oscilloscope. To rack up 
these historic bull’s-eyes, the research 
team called on the most brilliant co- 
herent light source yet developed — 
a powerful new Raytheon laser. 

Unharnessed lightwaves spread out, 


lose intensity as they travel. But with 
the “tight” beaming action of the laser 
(a light amplification system), it is 
now possible to generate and project 
a needle-sharp shaft of light — many 
times brighter than the sun — in a 
straight line over great distances. A 
man on the moon, in the area illu- 
minated, would have had no difficulty 
in recognizing the fact that someone 
on earth was signaling to him. The 
light, after its 238,857-mile trip, was 
still as bright as a flashlight bulb. 

Raytheon was among the first to 
develop an operating laser, and has 
been a pace-setter in new laser con- 
cepts. Future lasers promise to lend 


themselves to military applications and 
to new techniques in communications, 
radar, medicine, space vehicle guid- 
ance and control, fabrication and proc- 
essing, and a host of other still 
unforeseen uses for the benefit of 
man. This is Raytheon research and 
development at work, serving business, 
industry, science and defense. Can 
Raytheon electronics help you? 
Raytheon Company, Lexington, Mass. 




Advanced Researchers— 


The sky 
is not 
your limit 


The Advanced Devel- 
opment Laboratory of 
Raytheon's Surface 
Radar & Navigation 
Operation (suburban Boston) seeks 
additional skilled and imaginative 
technical talent— Advanced Systems 
Engineers and Physicists— for the 
kind of free-wheeling, no-holds- 
barred research that led to laser's 
spectacular moonshot success. 


Our prime function is exploring and 
developing electronics capabilities. 
In addition to the continuous laser 
program, typical Advanced Develop- 
ment Laboratory projects include 
Matched Filter Correlation Systems, 
theoretical and experimental work 
on Spherical Plasmoids, investiga- 
tion into High Level Microwave 
Energy Absorption by Gases, tech- 
niques for extracting information 
from raw signal data. 

Your investigations are carried to 
a point where capability exists for 
one of the Engineering Departments 
to embark on delivery of the item. 
The results of your participations 
in such projects will frequently be 
of sufficiently high level to warrant 
publication. 


The Laboratory provides sufficient 
assistance from service groups to 
enable you to pursue theoretical 
and experimental work free from 
the problems of production, admin- 
istration and red tape. The well- 
equipped experimental facilities in- 
clude a computer in full-time 
service. 


If you are qualified and would like 
to join this select group of key 
technical personnel, please forward 
your resume to Mr. William Gal- 
lagher, Management and Profes- 
sional Recruiting, Department 128, 
Equipment Div., Raytheon Co., P. 0. 
Box 520, Waltham, Massachusetts. 
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would come from vehicle skin tempera- 
ture sensors supplemented by a low- 
accuracy vertical gyro reference. Pilot 
would maneuver to maintain skin tem- 
perature rate within prescribed limits. 
The entire control system would weigh 
about 16 lb. and consume no more than 
15 watts of power, Dobrzanski esti- 
mated. Extensive analog simulation and 
digital computer studies of the proposed 
temperature rate flight control system 
have been conducted, he said. 

► Area Coding Cuts TV Bandwidth- 
Channel compression ranging from 4:1 
to 25:1 in the transmission of single- 
frame. continuous-tone images has been 
achieved using technique known as 
"Area character coding,” developed by 
Philco Corp. under Aeronautical Sys- 
tems Division sponsorship. The tech- 
nique. reported at recent National Aero- 
space Electronics Conference in Dayton 
by Richard A. Schaphorst of Philco and 
Robert L. Rcmm of ASD, represents an 
image in terms of basic areas or blocks 
of elements instead of sequentially 
transmitting individual elements or 
linear arrays of elements of constant 
brightness.' 

► Optical Superhet Near Tcst-Stanford 
University will soon begin tests in which 
two ruby optical masers will be hetero- 
dyned to produce an intermediate fre- 
quency in the microwave region. This 
will open the way to use of lasers for a 
practical communication system by 
modulating the output of one of the 
lasers. Dr. A. E. Siegman of Stanford 
told the recent National Aerospace Elec- 
tronics Conference. Earlier Stanford ex- 
periments used a single ruby laser with 
heterodyning produced by two different 
wavelengths among the many present 
in a laser's output. The laser beam was 
demodulated by directing it against the 
cathode of a conventional traveling wave- 
tube which functioned as a photomixer. 
This produces an intermediate fre- 
quency in the microwave region which 
was then amplified by the traveling wave 
tube. Svlvania is now producing a modi- 
fied version of a TWT with more sensi- 
tive photo-surfaces which is commer- 
cially available for such applications, 
Siegman said. 1 fe added that Stanford's 
work in laser modulators and demodu- 
lators has advanced to the point where 
the university would like to work with 
systems engineers to obtain guidance 
in directing its work toward develop- 
ment of devices they need. 

► Small Firms Cautioned on Microcir- 
cuits— Avionic equipment manufacturers 
whose annual sales average S50 million 
or less may find it wise to resist the 
popular trend to set up in-house micro- 
circuit manufacturing capabilities, P. E. 
Haggerty, president of Texas Instru- 


ments and president of the Institute of 
Radio Engineers said at the recent Na- 
tional Aerospace Electronics Conference 
in Dayton. Haggerty, whose company is 
a major supplier of microcircuits, said 
that the cost of an in-house facility with 
required mechanization to assure high 
quality output may not economically 
justify the investment for smaller equip- 
ment manufacturers, Haggerty said 
Texas Instruments has invested more 
than S30 million in semiconductor pro- 
duction mechanization in the last four 


► Capacitor Reliability Climbs-Spraguc 
Electric reports it has topped its Min- 
uteman missile reliability objective of a 
failure rate of 0.001% per 1,000 hr. on 
solid tantalum capacitors bv achieving 
failure rates of only 0.0004% per 1.000 
hr., with a 60% confidence limit. 

► First Digital Flight Simulators— Digital 
computers have invaded one of the last 
analog computer strongholds, aircraft 
flight simulators, with an Aeronautical 
Systems Division contract to Link Divi- 
sion of Ccncral Precision for two C-135 
jet transport digital flight simulators. 
Link says these will be the first military 
flight simulators to use digital computa- 
tion. Contract award is expected to 
total more than a million dollars when 
made final. 

► Electronic Industry Failures Grow— 
Increased competition in the electronic 
industry is reflected in figures on grow- 
ing business failures during the past 
year. Total of 56 electronic companies 
failed in 1962, an increase of 53% over 
previous year, svhereas total failures for 
all types of business svere up only 10% 
over 1 960, according to figures released 
by Electronic Industries Assn. 

► Super-sensitive IR Detector— Infrared 
detector, which is said to be 10,000 
times more sensitive to infrared radia- 
tion than previously available units in 
the one to five micron region, has been 
announced by Minncapolis-Honeywcll. 
The device uses an indium antimonide 
crystal, cooled to a temperature of 77K, 
Detector output is 1,000 volts per watt 
of 500K black body radiation. Detector 
is being produced by Honeywell’s elec- 
tro-optical facility at 1915 Armacost, 
West Los Angeles. 

► Fast Wami-up Tubes Developed- 
Ceramic receiving tube which becomes 
operational within 1.3 sec. after heater 
power is applied, compared with the 
11 sec. required for warm-up of con- 
ventional glass tubes and 25 sec. for 
conventional ceramic type tubes, has 
been developed by General Electric's 
Receiving Tube Dept., Owensboro, Ky. 
The rapid warm-up is achieved by use 
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of two techniques: bonding cathode to 
the heater, while retaining electric iso- 
lation, and use of a ballast resistor in 
series with heater to pennit a relatively 
high initial surge of current through 
the heater. GE says it has applied tech- 
nique experimentally to two tube types, 
a tiny ceramic diode and a ceramic tri- 
ode, as part of its feasibility study. 
The heater-to-cathodc bonding by itself 
reduces warm-up time to 21 sec. 

► Maser Bibliography Published— The 
Atomic Energy Commission has pub- 
lished a bibliography of articles on gas 
and solid-state masers and lasers, cover- 
ing theory, design and operation. The 


SO- page report, entitled "Mascrs-A 
Literature Search," identified TID- 
SSbf). is available for S1.25 from the 
Office of Technical Services. Commerce 
Dept.. Washington 25, D.C. 

► Probing Laser Radiation Effects— In- 
teraction of radiation generated by opti- 
cal masers with target material will be 
investigated in an effort to develop 
models with which to analyze shocks 
in materials in a forthcoming program 
to be sponsored by the Air Force's Spe- 
cial Weapons Center. In a companion 
program. AFSWC is asking potential 
contractors to explore one of the more 
difficult problems in this field— the 


measurement of high-intensity radiation. 
The latter program, scheduled for 1 5 
months duration, will require a study of 
measurement methods, then the analysis 
of new methods and development of 
devices for exploiting these methods. 
Industry proposals for both contracts 
are due June 1 5. 


► Electrostatically-Focused Klystron- 
Experimental model of an clcetrosta- 
tically-focused klystron, potentially cap- 
able of use in space communications, 
has generated 20 kilowatts of peak 
pulsed power at S-band in tests con- 
ducted under a company-funded re- 
search program at the Electron Tube 
Division, Litton Industries. Higher pow- 
ers are expected from devices of this 
type, which should be smaller and 
lighter than magnetically-focused klvs- 


► More Liquid Laser Funding— Possibili- 
ties of obtaining optical maser action in 
a liquid and obtaining relatively high 
powers from the liquid devices are 
attracting Air Force interest. Gen- 
eral Precision Laboratories was asked 
recently to conduct a liquid laser feasi- 
bility study for Aeronautical Systems 
Division under a S -40,000 contract. 
Space Technology Laboratories also is 
running an investigation of liquid lasers 
for Space Systems Division. 

► Avionics Mergers, Acquisitions— Lat- 
est in continuing series of mergers and 
acquisitions of avionics companies 

• Teledvne, Inc., Los Angeles, has 
acquired American Systems, Inc., Haw- 
thorne, Calif., from Schlumbcrger Well 
Surveying Corp. American Systems, 
which probably will operate as a Tele- 
dyne subsidiary, has diverse R&D 
efforts in magnetic thin films, magnetic 
cores and other computer components 
which coincide with computer interests 
of Amclco, Inc., another Teledvne sub- 
sidiary. Teledvne is headed by Dr. 
Henry E. Singleton, a former vice presi- 
dent of Litton Industries. 

• Microdot Inc., So. Pasadena, Calif., 
manufacturer of avionics components, 
lias merged with Varec, Inc., Compton, 
Calif., a manufacturer of industrial con- 
trol devices and telemetry systems. 
Combined sales of the two organiza- 
tions are running at annual rate of S10 
million per year. Varec will operate as 
a wholly-owned subsidiary of Microdot. 

• Bell & Howell Co. and Ditto, Inc., 
Chicago-based companies, plan to merge 
on the basis of an agreement in prin- 
ciple approved by the directors of both 
companies. 
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DYNISC0 PRESSURE TRANSDUCERS ON TITAN II 

High accuracy combined with proven reliability under ex- 
treme environmental conditions has made DYNISCO 
the choice for TITAN II. 

Creative engineering has produced bonded and unbonded 
strain gage transducers to meet the requirements of the 
aerospace industry. 

Write for our short form catalog. 


DYNISCO 
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Your move is to Eimac for winning microwave tubes. 

Advanced microwave tubes? Eimac has them. And not a losing number anywhere. Whole families of new travel- 
ing wave tubes, voltage-tunable magnetrons, reflex klystrons and iso-klystrons all share outstanding char- 
acteristics. The hard-to-make types combine reliability and superior electrical performance under the most 
severe environmental conditions. With refreshingly quick reaction time to your special design requirements, 
Eimac is able to meet tomorrow's tube needs today. Another reason to keep your eye on Eimac for advanced 
microwave tubes, high power klystrons, power grid tubes, accessories. Eitel-McCullough, Inc., San Carlos. 
Calif. Subsidiaries: Eitel-McCullough, S. A., Geneva, Switzerland, National Electronics, Geneva, III. 
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AT RADIATION, CHALLENGE IS OPPORTUNITY 

Example: Advanced data systems to speed Minuteman 


Minulemon's real plume is o 352-chonnel trail ol lelemelry infor- 
molion (or instant visual analysis by test crews. The high/low- 
level PCM multiplexing system — designed and produced by 
Radiation Incorporated — represents a major advonce in dota- 
handling techniques. It is packaged in less Ihon a cubic loot of 
space, processes analog signals, and will yield maximum per- 
formance data from each test firing. 

Rodiation also developed checkout instrumentation to con- 
vert Minulemon's 352 telemetry channels into display form for 
real-time analysis by lest crews. And, the compony produced 
four complete ground dalo-processing facilities to monitor and 
record information from all digital telemetry and guidance 
equipment. 

Radiation's scientists and engineers have entered the age of 
satellite instrumentation with competence in data acquisition 
and processing for aerospace and range instrumentation. 


Nimbus, Telstar and OAO will utilize Radiation's proven PCM 
techniques for long life operation as colled for in space en- 
vironments. 

Become a port of this challenging space electronics pro- 
gram. We are currently seeking experienced engineers in the 
design and development of high-speed airborne and ground 
digital/ analog data systems as either individual contributors or 
project engineers. Send us your resume or write for details. 
Director of Data Systems, Dept. AW-62, Radiation Incorporated, 
Melbourne, Fla. Radialion is an equal opportunity employer. 
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ENGINEERS AT 
ASTRONAUTICS 
‘ORBIT THE EARTH’ 

In this mockup model of ''MARS” — 
Manned Astronautical Research Station 
— engineers are making simulated space 
flights at General Dynamics! Astronautics 
in San Diego, California. 

The MARS vehicle, placed in orbit by 
Atlas-Centaur (also designed and built by 
Astronautics) could take three astronauts 
200 miles into space for almost a month 
of scientific studies. 

MARS typifies the advanced planning and 
technical resourcefulness that have made 
General Dynamics | Astronautics an ideal 
association for space-minded engineers. 
We're also at work on such Atlas-Centaur 
programs as Mariner — a deep space probe 
to the vicinity of the planet Venus — and 
Surveyor, which will soft-land an instru- 
mented package on the moon. 
Atlas-Centaur is the free world's first space 
vehicle to be powered by liquid hydrogen. 
It not only opens our entire solar system 
to research, but creates extraordinary 
opportunities for engineers who look be- 
yond the present state-of-the-art — men 
who are somehow not content with the 
status quo. 


If you're that sort of man, we urge your inquiry, 
it entails no obligation, of course, and may 
prove to be of tremendous mutual advantage. 
Use the attached Professional inquiry Card, or 
write in confidence to Mr. R. M. Smith, Manager 
of Industrial Relations Administration-Engineer- 
ing, Department 130-90, General Dynamics \ 
Astronautics, 5743 Kearny Villa Road, San 
Diego 12, California. 
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Immediate openings exist in the following categories: 


Mechanical Design 

BSAE or ME to design and develop missile air frames, 
ground support equipment, hydraulic or pneumatic 
systems. 

Field Test Engineering 

BSEE, AE or ME with field test or design experience in 
the following: 

Electrical & Electronic Systems 

(Launch controls, logic control systems, communications 
systems, automatic checkout equipment, guidance and 
flight control, facility electrical power, and electronic 
systems ) 

Mechanical Systems 

(Fluid transfer, propulsion, fluid and gas dynamics, air 
temperature control, and missile lift) 

Openings exist at Vandenberg AFB, Santa Maria, Cali- 
fornia, and Sycamore Canyon, San Diego, California. 

Electrical Design 

A number of assignments are available in the design of 
launch control systems, packaging, test equipment, missile 
electrical power systems, and component and systems 
tests. Openings also exist in vendor qualification selec- 
tion, and test of ground and airborne missile electrical 
equipment, as well as design. A BSEE or MSEE and 
appropriate experience are required. 

Computer Programming (Scientific) 

Positions are for senior programmers with extensive ex- 
perience on 7090 and 650 computers. An engineering 
background is most desirable, however, physics and 
mathematics majors with a demonstrated interest in pro- 
gramming are also acceptable. 

The Engineering and Scientific Computer Laboratories 
are currently concerned with problems which include the 
the following: 

Dynamics; Thermodynamics; Aerodynamics; Simulation 
of Guidance Systems and Computers; Computer-Gen- 
erated Displays; Development of Problem -Oriented 
Languages; Executive Programs and Monitors; Satellite 
and Trajectory Studies; Numerical Analysis; Logical De- 
sign; Statistical Analysis; Operations Analysis; Physics 
Research; Multi-Programming of the 7090 Computer for 
Real Time Applications. 

Because of the advanced nature of work in progress, a 
degree is essential, preferably in engineering, applied 
mathematics, or physics. 


Dynamics Engineering 

These positions involve the study of booster vehicles and 
orientation systems. Typical projects are aeroelastic 
coupling, propellant slashing, reaction systems, and re- 
entry dynamics. BS required and MS preferred. 

Electronic Engineering 

BS or MSEE with applicable experience required for 
assignments in telemetry, radiation systems, trajectory 
measurement, tracking, guidance, automatic controls, 
packaging, instrumentation, digital devices, printed cir- 
cuitry, logic design, component and systems testing or 
measurement systems. Openings exist in design, devel- 
opment, reliability, vendor qualification selection, and test 
on ground and airborne electronic components, sub- 
systems and systems. 

Reliability Engineering 

These assignments involve the establishment of electrical/ 
electronic reliability requirements, conducting tests and 
test analyses, and maintenance of reliability program sur- 
veillance. A background in systems test or analysis and 
a BSEE are required. 

Technical Writing 

Varied openings are immediately available to capable 
writers. Assignments involve technical reports and man- 
• uals, manual subcontractor control, manual change con- 
trol, technical manual verification, and proposal writing. 
Background should include experience in technical pub- 
lications and some college or formal technical training. 
Openings also exist in these other specialties: 
Circuit Design, Data Transmission, Design Liaison, 
Engineering Administration, Field Service, Flight Test, 
Guidance Systems Analysis, Human Factors, Logical 
Design, Metallurgy, Microwave Design, Quality Control, 
RF Circuitry, Structural Design, TV Engineering, Telemetry 
and Thin Films. 


If the inquiry card has been removed, or if you wish 
to furnish or request more detailed information, please 
write to Mr. R. M. Smith, Manager of Industrial Relations 
Administration-Engineering, Mail Zone 130-90, General 
Dynamics j Astronautics, 5743 Kearny Villa Road, San 
Diego 12, California. 
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Floating Atlantic Range Stations Readied 


Msmorville, N.Y.— Land tests have 
started here oil the antenna for a ship- 
board radar system to be installed aboard 
converted troop ships which will extend 
Atlantic Missile Range tracking capabil- 
ity into the Indian Ocean. 

The 30-ft.-dia. dish antenna, under- 
going tests atop a 30-ft. tower on Long 
Island, is part of Sperry Gyroscope Co.'s 
integrated instrumentation radar for Air 
Force Missile Test Center’s Mobile At- 
lantic Range Stations (MARS) program 
(AW Dec. 26, 1960, p. 77). 

Following tests and boresighting, the 
antenna will be shipped to Bethlehem 
Steel Co.'s Brooklyn. N.Y.. shipyard 
for ship installation. Two 1 4. 300- ton 
C-d troop vessels— the Gen. R. E. Cal- 
lan and Gen. Harry Taylor — have been 
reactivated from the mothball fleet by 
Defense Department for modification 
by Bethlehem Steel to accommodate 
tile floating range stations. 

Ships' Instrumentation 

The ships will carry; the same instru- 
mentation now available on island 
tracking stations in the Atlantic Ocean. 
Tire vessels will normally patrol the 
southwestern area of the Indian Ocean 
beyond the tip of Africa and perform 
these tasks: 

• Evaluate missile systems in the 10,- 
000-mi. range category. These missiles, 
fired from AFMTC’s launch site at 
Cape Canaveral, Fla., will have impact 
targets in the Indian Ocean out of range 
of the Atlantic island tracking stations. 
The ship stations will record measure- 
ments at the terminal phase of trajec- 
tory and determine the exact splash 
point of the re-entry vehicle. 

• Study nose cone re-entry phenomena. 



RADAR ANTENNA for Mobile Atlantic Range Stations (MARS) C-band tracking system is 
installed atop 30-ft. tower on Long Island for kind tests of the antenna. Antenna dish is 
30 ft. in diameter and weighs approximately 1.5 tons. Mile-long test range is operated by 
Sperry Gyroscope Co., which developed the MARS radar. 
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EECo 

DIGITAL 

CIRCUIT MODULES 
ARE 

DEBUGGED 


A life test that has logged over 8.5 million 
unit hours with only one degraded failure is 
proving this. That's why we are able to include 
the following statement in our warranty for 
standard catalog items of our manufacture: 
"IF AT ANY TIME a module fails in normal 
service due to defective parts, workmanship, or 
packaging. Engineered Electronics Company will 
repair or replace the module without charge, 
provided required parts are still available." 
Write today on your company letterhead for com- 
plete technical data and price information on any 
of our more than 200 proven catalogued digital 


ENGINEERED ELECTRONICS Company 

1441 East Chestnut Avenue • Santa Ana, California 
Kimberly 7-5651 Cable Address: ENGELEX 


evaluate effectiveness of decoy systems 
launched from the missile in flight. The 
last of these tasks is expected to lead to 
improvements in U.S, missile decoys 
and anti-missile discrimination radars. 

• Monitor manned space launches as ad- 
ditional links in the world-wide chain 
of tracking stations which are used to 
follow U.S. manned orbital flights. 

• Provide 24-lir. monitor of all lunar 

• Furnish meteorological measurements. 

• Evaluate sea-launched ballistic mis- 
siles, such as the Navy's Polaris. 

The radar antenna, weighing approx- 
imately 1.5 tons, was designed to pre- 
vent edge distortion of more than .06 
in. from heat, wind or ship motion. It 
is a C-band tracker with a Casscgrainian 
reflector. 

Studies have been conducted to en- 
sure that the antenna and barbette have 
a resonant frequency greatly different 
from the vibration frequency excited 
by ship propeller action to present sym- 
pathetic vibration damage to the radar. 

The mobile range stations arc to be 
equipped with an integrated radar sys- 
tem composed of C-, L- and X-band 
tracking and data receiving capability. 
The C-band tracker is an outgrowth of 
Sperry's AN/SPG-56 guidance radar for 
the Navy’s Talos missile and has gyro- 
scopes on its 50-ft. mount to provide 
linc-of-sight stabilization. 

Tracking data will be corrected for 
roll, pitch and yaw of the vessel against 
measurements gleaned from the Ships 
Inertial Navigation System (SINS). 
Angle and range data are obtained on a 
primary and two secondary targets si- 
multaneously in real time. 

The integrated tracking system will 
incorporate central control consoles, au- 
tomatic fault indicators, redundant as- 
semblies, error monitors, training de- 
vices and built-in testing equipment. 
Telemetry Equipment 

Telemetry signals from the missile 
target will be received through a second 
antenna. Pre-detection recording is used, 
and the recorded signals will be retrans- 
mitted over a third, omnidirectional 
antenna to a recorder on a carrier air- 
craft and flown back to Cape Canaveral 
for analysis. The ships' equipment will 
permit receipt, transmission and decod- 
ing of all standard modulation tech- 
niques. 

Telemetry antennas can also be used 
as radio direction finders in searching 
for beacon-equipped nose cones or re- 
covery packages. The telemetry system 
has 'multi-channel capability, control 
consoles, training simulator equipment 
and testing gear. 

The vessels' SINS systems will be 
periodically checked and corrected 
through tlic use of a telescopic sextant 
device located above the bridge which 
will automatically compute star fixes. 
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Timing system on the seaborne track- 
ing station will receive AMR "official 
time" from a svstem at the Cape which 
is synchronized with time at the U.S. 
Bureau of Standards. Time signals re- 
ceived by the ship arc calculated to be 
accurate within 10 milliseconds. 

Signals from the Naval Observatory 
Station WWV arc to be used in syn- 
chronizing the ship's clocks. 
Computer System 

Data processing center for the ship 
instrumentation system will contain a 
Univac 1206 computer designed for 
shipboard use and essentially the same 
type of computer as the one now being 
installed at the station on Ascension 

The 1 206 computer will have an aux- 
iliary input 'output capability, memory 
capacity of 52,000 words and adapters 
to permit real-time teletype communica- 

The two vessels will be equipped to 
handle voice, teletype, digital data, air- 
craft and harbor communications and 
dial telephone communications. Radio 
communications will be possible over 
I IF, VHF, UHF and VLF bands. 


All tracking and target data is to be 
recorded primarily in digital form, in- 
cluding ship’s attitude and position. All 
records will have time codes and super- 
imposed indexing for later correlation. 

The operations control center aboard 
each ship will monitor and control ship 
and instrumentation activities. Heading 
these centers on the vessels will be ship 
operations and instrumentation man- 
agers with access to status boards and 
largct trajectory plots. 

Each ship is 520 ft. long with a 72-ft. 
beam and will have a sustained sailing 
speed of 17.3 kt. when not engaged in 
tracking operations. Personnel aboard 
will include 100 crewmen and 100 in- 
strumentation specialists. 

Associated Companies 

Other companies associated with 
Sperry Rand Corp., Sperry Gyroscope's 
parent company, in the MARS project 
are: Bethlehem Steel, ship re-activation 
and conversion; Gibbs & Cox, Inc., 
marine architecture and supervision of 
ship conversion, and ITT Federal Lab- 
oratories, telemetry and timing gear, 
communications and meteorological sys- 



DOWEL&TAPER 

IMMEDIATE SHIPMENT 


DOWEL PINS 

(precision tolerance) 

• Stainless steel 18-8, type 303 

• Diams: .0312 through .500 

• Lengths: 3/32" through 214" 

• Chamfered ends 

• "Specials" manufactured promptly 

• Full range raw material on hand 
TAPER PINS 
(commercial, precision, AN) 

• Stainless 18-8, type 303. Also many in 

type 316 (Commercial tolerance) 

• Size: 9/0 through 10 in stock 

• Lengths: 3/16" through 8" 

(not all lengths in all sizes.) 

• "Specials" manufactured promptly, 

any material 

PLUS all types and sizes of screws 
(slotted, Phillips-both magnetic and 
non-magnetic-hex, socket), bolts, 
nuts, washers, rivets, nails, keys, etc. 

PHONE OR WRITE for prompt 
quotation or shipment. Ask for catalog. 

SCREW PRODUCTS COMPANY, INC. 

PhonefsTrPloneiy’l^z'or TWX GCY 603 
Midwest Division 

Phone: 31 2 AVenueT3232 "°TWX CG 3185 
West Const Division— Office end Werehoesc 
Phone: 213 WEbster 3-9595 TWX LA 1472 
Boy Area Soles Office 

Phone: P °'° A TWX C pAL-AL 21 
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Hanover Exhibits Include Utility Aircraft. 


By Edith Walford 

Hanover, West Germany— Switzer- 
land's Pilatus PC-6 Porter and Italy's 
Aermacchi Lockheed 60 light aircraft 
made strong sales bids at the Hanover 
Air Show for their share of the expand- 
ing utility market. 

Emphasizing the fast conversion po- 
tential of their respective aircraft to a 
number of configurations, both firms 
featured at least five different adapta- 
tions in the outdoor display. Multi- 
purpose configurations demonstrated by 
both aircraft at the show included: pas- 
senger and cargo transport, air ambu- 
lance, supply drop, aerial photography 
and surveying, parachute training and 
crop spraying. 


During the show (AW May 14, p- 
56), the single-engine Aermacchi Lock- 
heed 60 six-passcngcr. all-metal aircraft 
and the eight-passenger Pilatus PC-6 
Porter demonstrated their takeoff, in- 
flight and landing capabilities, with 
particular emphasis upon the STOL 
capability of the Porter. 

In the opinion of a number of ob- 
servers, the comparatively low price of 
the Aermacchi Lockheed 60 could off- 
set. at least somewhat, the sales appeal 
of the larger Porter's improved general 
performance, including the STOL ca- 
pability of the Turbo Porter, the Tur- 
bomcca Astazou turboprop-powered 
version, first introduced at the Paris 
Air Show last June. 

The standard Pilatus model, powered 


by a 540 hp. Lycoming engine, sells 
for 559,000, the Turbo Porter for 
$59,000 in Switzerland. Factory price of 
the Aermacchi Lockheed 60 with a sin- 
gle turbo-supercharged Continental 
TSIO-470B piston engine is 524.500. 

Developed by Lockheed Aircraft 
Corp., the Lockheed 60 is being license- 
produced and sold by Italy's Aeronau- 
tica Macchi Spa. Macchi's exclusive 
sales area is Europe, Africa and the 
Middle East. 

Present production rate at Macchi 
is around six aircraft per month, and 
the company’s target figure for 1962 

Lockheed 60 Market 

The standard Aermacchi Lockheed 
60, powered with a 250 hp. Continen- 
tal IO-470R fuel injection engine, is 
finding a good market in Kenya. Rho- 
desia and South Africa, according to 
Macchi. A major selling point in these 
areas is its quick conversion capability 
from its normal passenger or cargo car- 
rying configuration to other duties, in- 
cluding crop-dusting and ambulance 

Macchi says that it also hopes to 
increase sales to the United Kingdom 
where the Lockheed 60 is being offered 
as a replacement for de Havilland 
Dragon type aircraft. 

Of the 5S Aermacchi Lockheed 60s 
sold thus far, Macchi has built and 
delivered 27. Of these, one was sold 
in England, two in Canada, one in 
Australia, two in South Africa, one in 
Denmark, one in France and four in 


AERMACCHI LOCKHEED 60 all-metal, multi-purpose aircraft is built by Italy's Aeronautics 
Macchi Spa. It is shown fitted with skis for snow' or grass operations. 
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New Sailplanes 


the U. S. The four aircraft sold to 
the U. S. were orders assigned to Mac- 
chi for completion by Lockheed Air- 
craft Corp. The balance are in service 
with a number of sport clubs through- 
out Italy. 

In addition to its multi-purpose du- 
ties for which special equipment is 
available, the Aermacchi Lockheed 60 
can be fitted with Fli-lite type skis in- 
stalled in nose and main wheels, which 
enable it to take off or land on normal 
runways or on snow and permit turns 
on snow of approximately 65-ft. radius. 

Tank capacitv of the agricultural ver- 
sion is 198 U. S. gal. 

As an ambulance, the Lockheed 60 
can accommodate two stretcher pa- 
tients plus a third on a reclining chair 
in addition to a medical attendant and 
pilot. To allow full cabin utilization, 
the pilot has a separate entrance on 
the left side of the fuselage. Door in- 
cludes a small window to increase visi- 
bility. 

A large 41 x 51 ft. door on the right 
hand side of the fuselage provides room 
for loading or off-loading the stretchers 
within the cabin. Stretchers are located 
one above the other behind the pilot's 
seat. Sliding rails fixed to the cabin 
floor facilitate loading and unloading. 

Other features of the Aermacchi 60 
for heavy duty work include torsion- 
mounted landing gear, vvide-visibility 
windshield, heavy-duty floor supported 
by two 7 in. “I” beams and cross mem- 
bers and large 20 sq. ft. Fowler flaps. 

The Pilatus PC-6 Porter, built by 
Pilatus Aircraft Works Ltd., currently 


PILATUS PC-6 agricultural version (above) demonstrates crop-spraying capability. PC-6 
cabin (below) provides ample leg room for eight passengers. Upward opening door permits 
loading of freight items up to 17 ft. long in cargo version. 






Pilots of U. $. Navy fighting planes will shortly be able to 
rendezvous or fly in formation with greater security under 
a wider range of conditions ... for they'll know exactly how 
far they are from each other. ■ Air-to-air 
ranging will be added to their present TACAN 
sets with the General Dynamics/Electronics 
-Rochester SC-704 modification kit. No big- 
ger than a "best seller," lighter than the cir- 
cuits it replaces, it permits as many as 5 
planes to judge their distances from a sixth, 
such as a group leader or air tanker. Conver- 
sion time? Negligible — only 3 fast hours. 

And the SC-704 actually improves the 

GENERAL DYNAMICS | 


reliability of the air-to- ground function of the TACAN set 
because the vacuum tube modulator is replaced with a 
new, completely solid-state modulator. ■ Proficiency in 
air and missile-borne ranging equipment 
comes naturally to a division of General 
Dynamics, where the B-58 Hustler and 
Atlas IC8M were born and bred; General 
Dynamics/ Electronics -Rochester is today's 
seed-bed of advanced ideas in the technol- 
ogy of navigational equipment and radar 
beacons. ■ Every produc t we make started 
a question. We solicit yours. Write 1408 
North Goodman St., Rochester 1, New York. 


GIIIIIIIID 



Dassault Spirale 3 Transport Design Shown 

Model shows design details of Avions Dassault's twin-turboprop Spirale 3 which won recent French air force competition for a small 
transport aircraft (AW Feb. 19, p. -41). Powcrplants arc two Turboineca Turmo 3D engines developing 1,265 hp. on takeoff. 


is being produced at a rate of three to 
four aircraft per month. Since the first 
piston-engine prototype was introduced 
at the 1959 Paris Air Show, a total of 
32 have been built. Eleven of these 
were sold to domestic users plus one 
each in Finland, Sweden, Holland, 
West Africa and France. Four have 
been sold in West Germany and five 
in Nepal. French customers have an- 
other two on order. Of the remaining 
Porters, the company uses three for 
demonstration purposes and retains the 

In addition, Pilatus is working on 
the completion of orders for nine 
standard Porters fitted with a super- 
charged 340 hp. Lycoming GSO-4SO- 



BIA6 piston engine and seven Turbo 
Porters with the Astazou 2 530 slip, 
poivcrplant. Seven of these will go to 
Alaska, the remainder to Asia and the 
Middle East. 

Last June, the company was granted 
certification for an increase in takeoff 
weight of its supercharged 340 hp.- 
driven Porter from 3,970 lb. to 4,330 
lb., which resulted in increased per- 
formance. 

Like the Aermacclii Lockheed 60, 
the Porter can be converted to a wide- 
range of duties, including transport of 
cargo loads weighing up to 1,100 lb. 
In standard configuration, it can carry 


As an ambulance, it has space for 
two stretchers plus three passengers and 
pilot. In addition, it is being used for 
aerial photography and survey work, 
crop spraying, with a normal spray tank 
capacity of 1S5 U.S. gal. Under Fed- 
cral^Aviation Agency CAR S regula- 

It also can be used for supply drops 
and parachute training. 

Sweden's Saab Aircraft Co., agent 
for the Pilatus PC-6 Porter in Scandi- 
navia. is currently testing a special am- 
phibious version of the Porter with 
floats made bv Edo Corp. 


Sailplane Exhibit 

The Hanover exhibits also included 
three sailplanes shown here for the first 
time. They were; 

• Greif la, built by Ernst Heinkel 
Flugzcugbau GmbH., a high-perform- 
ance single-seat vehicle with a shoulder- 
wing construction, which flew for the 
first time in December, 1960. 


• Greif lb, a single-seat mid-wing 
standard class powered version fitted 
with a BMW Type 8026 small turbo- 
jet engine with a takeoff thrust rating 
of 110 lb„ also being constructed by 
Heinkel. 

• Piitzcr MS-60 high-performance pow- 
ered sailplane with retractable landing 
gear and automatically folding propel- 
ler. fitted with a 30-lip. two-cylinder 
ILO engine, built by Alfons Piitzcr 
KG., Flugzcugbau, of Bonn. Company 
also builds the Piitzer Elster two-seat, 
single-engine sport aircraft scries (AW 
May 2. 1960, p. 171). Large numbers 
of Elsters have been ordered by the 
West German Defense Ministry for 
training purposes, and others are in 
sen-ice with West German sport clubs. 
Developed in conjunction with the 


Aermacclii Lockheed 60 

(260 lip. TSIO-470B Co 

ntincntal engine) 

Weights: 

Empty weight 


Useful load 


Takeoff weight .... 

3,850 lb. 

Performance; 

Maximum speed at 12,500 ft. 

168 mph. 

Cruise speed (75% 

pow-er) at 

12.500 ft 

141 mph. 

Takeoff distance over 

50 ft. obsta- 

cle, 5.000 ft 

1,520 ft. 

Landing distance ovc 

50 ft. ob- 

stacle, 5.000 ft. . . 

1,390 ft. 


550 mi. 

Endurance with rose 

vc fuel 

4 hr. 10 min. 

plus 30 mi 

. on reserve fuel 
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FOR 


PRECISION SWITCHING SYSTEMS 

WITH 

BUILT-IN RELIABILITY 


Let our experience in engineer- 
ing • research • development • 
design • production assist you 
on your project. 

-A- 




Bristol Siddeley Displays V/STOL Model 

Bristol Siddeley model shown at Hanover show is one possible configuration for a light-to- 
medium weight V/STOL transport built around the firm's BS. 53 variable-thrust engine 
series. Domier-Wetkc is now developing a similar aircraft under government contract desig- 
nated the Do. 31 (AW Apr. 9, p. 26) 


German Flight Research Establish- 
ment's (Deutsche Vcrsuchsanstalt) In- 
stitute of Powerplant Dynamics, work 
on the MS-60 began in 1959. and it 
recently entered its flight test stage. 
The sailplane’s powered takeoff distance 
over grass is 590 ft.; cruise speed is S0.7 
mph.; rate of climb is 4.9 fps.; sink 



GUARDLINE CONTROLS CO. 


Originators of the onl/ patented 
Instrument Enclosures with the "built- . 
in Shock Absorber" . . . 


rate with disengaged engine and folded 
propeller is 2.62 fps.; glide ratio is 1:28. 

Estimated takeoff distance of Hein- 
kel's powered Greif lb prototype sail- 
plane is 1,181 ft., maximum speed in 
calm weather conditions 155 mph.. rate 
of climb 7.87 fps. at 77.6 mph.. esti- 
mated minimum sink rate 1.97 ft. at 
46 mph. and estimated glide ratio 52.2 
at 51 mph. 

PRIVATE LINES 


Anti-noise Society formed by group 
of residents of South Ruislip. a London 
suburb, has protested to Minister of 
Aviation Peter Thorneycroft against de- 
velopment of Northolt Airport as center 
for London business flying. Plan pro- 
posed by British Aircraft Users Assn., 
which has unofficial ministry support, is 
to use Northolt jointly with RAF. 

Ford Foundation will use a Cessna 
Model 320 Skyknight aircraft in its cdu- 
cation and resource development pro- 
grams in India and Pakistan. Aircraft 
will be based in New Delhi. 


Kawasaki’s 

Bell 47G 

Modified vers 

on of 

the Kawasaki-Bcll 

47G-2A helicopter, de 

gned primarily for 



ing, is being pro- 

duced bv Kaw 


ircraft Co., Ltd.. 

Japanese license 

for 

roduction of Bell 

47D and 470 h 



New model 

has 37-ft. rotor, 2 ft. 

longer than the 

previo 

s 47G-2. and pav- 

load has been 

creased from 309 lb. in 

the 47G-2 to 573 lb. i 

the 47C.-2A. The 

250-bhp. engin 
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MANAGEMENT 


USAF Seeks Control of Technology Gains 


Washington— Air Force has begun to 
place greater emphasis on critical and 
careful selection of advances in tech- 
nology which can be applied to future 
weapon systems. 

Tli is is partly the result of the Air 
Force’s desire to bridge the gap between 
the work of the research scientists and 
military operational requirements, and 
partly due to criticism arising in the 
office of the Director of Defense Re- 
search and Engineering (DDRE) con- 
cerning the lack of economy in creating 
new weapon systems. 

At present this function is performed 
principally in a directorate of advanced 
technology in the office of the Deputy 
Chief of Staff for Research and Tech- 
nology at USAF headquarters. This ef- 
fort is being expanded through the for- 
mation of a new Air Force Systems 
Command (AFSC) division for research 
and technology. The nucleus of this 
division has already been formed at 
Bolling AFB here by Col. Joseph M. 
Silk (AW Apr. 9, p. 37). Its permanent 
commander when it approaches full 
strength will be Maj. Gen. Marvin C. 
Dcnuer, who at present is the director 
of advanced technology. 

It is the management area between 
the scientist and the production line 
that is receiving the attention of the 


advanced technology office. Too often 
in the past, it was explained, a direct 
jump was made from findings derived 


this approach was successful; sometimes 

In many instances the lack of thor- 
ough planning based on state-of-the-art 
advances in technology resulted in 
schedule slippages and gross cost over- 
runs. One DDRE official has noted that 
Air Force system development projects 
have consistently run over original cost 
estimates, even as high as 300%. 

In addition, many programs had an 
aura of risk and uncertainty about them. 
Some did not work out at all or were 
only partly successful. 

The directorate of advanced technol- 
ogy was formed to bridge the gap be- 
tween the basic and applied research 
stage and the operational system stage. 
Its counterpart in AFSC has been the 
Depot;' Chief of Staff for Research and 
Technology, which has formed the core 
of the new" AFSC division. 

The advanced technology group must 
devote its attention to a wide front of 
knowledge. It must screen basic research 
experiments to determine which are 
feasible for future weapon systems. 
Basic research essentially 


SPECIFIC TECHNICAL COORDINATION BETWEEN SNAPSHOT . 



•INTER AGENCY ADVANCED POWER NUCLEAR WORK- 
ING GROUP. REPRESENTING DOD, AEC, ARPA B NASA 
ACCOMPLISHES GENERAL TECHNICAL COORDINATION. 
SNAPSHOT OR SPUR TECHNICAL WORKING GROUP 
ACCOMPLISHES SPECIFIC TECHNICAL COORDINATION. 


AVIATION WEEK and SPACE TECHNOLOGY, Jun 


laws of nature to see what can be done 
with them. Those experiments that look 
promising for future use in weapon sys- 
tems are funded for applied research. 

Applied research consists of trying to 
build a component of a system as a 
laboratory— or “breadboard’’— model to 
see if it will work. 

Things that can be done must then 
be mated with those that need to be 
done. Requirements are generated in 
a variety of ways; traditionally, by the 
military services themselves. This con- 
cept is currently changing with DDRE 
and other parts of the Office of the 
Secretary of Defense stating require- 
ments that they believe fulfill the roles 
and missions assigned the services. They 
are acting to cut down service salesman- 
ship competing for defense dollars. 

The present technology front is so 
broad that effort must be restricted and 
tunneled. Advanced technology seeks 
to avoid parallel programs which in the 
past could be afforded, but now are too 
expensive. Competing systems will re- 
main in study stages longer until one 
clearly demonstrates superiority. 

The sequence of events in the crea- 
tion of a weapon system begins with 
combining international political devel- 
opments and domestic economic and 
political considerations with ideas, in- 
ventiveness and basic research. This 
combination of concepts and tech- 
nology is called a Required Operational 
Capability (ROC). 

From the ROC, a list of Long Range 
Development Objectives is drawn up. 
These are modified by Qualitative Oper- 
ational Requirements (QOR). 

It is at this point that the culling 
process begins, resulting in Advanced 
Development Objectives (ADO). Ad- 
vanced technology is applied to sepa- 
rate components, which arc combined 
to become advanced systems. 

Finally, a Specific Operational Re- 
quirement (SOR) is written for each 
prospective system and development 
can begin. 

An example of strict control of the 
final stage of a system by DDRE is the 
624A Standardized Space Launching 
System, formerly called Titan 3 (AW 
May 28, p. 29). No funds have been 
released by DDRE for the Phase 2, or 
development stage, of this system pend- 
ing final decisions on the configuration 
of the transfer stage. Configurations of 
all other stages have been determined. 

Another example of advanced tech- 
nology management at work is the com- 
ponent development of Aerospace 
Plane, a vehicle which could take off 
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Lamtex 
Progress 
In Reinforced 
Plastics: 

A VITAL FACTOR IN SPACE AGE TECHNOLOGY 

An important though unheralded American triumph in the space 
era has been the success achieved in developing new materials 
to shoulder the critical burdens that conventional materials 
cannot bear. Lamtex Industries, Inc. has been in the forefront 
of this development, making significant contributions to the 
state-of-the-art of modern reinforced plastics. Advanced Lamtex 
research, processes, and equipment have broken through rigid 
material design conventions by providing optimum quality 
reinforced plastics for crucial tasks in space, military weapons 
systems, underseas, and to meet the more exacting 
demands of industry. 

Lamtex reinforced plastic products outstrip ordinary materials by 
any measure. Compared to steel, for example, HYSTRAN® — 
Lamtex's exclusive filament wound reinforced plastic — weighs 
half as much, has a strength-to-weight ratio 270% higher, and cuts 

two years' faster delivery can be made of Lamtex HYSTRAN 
rocket engine cases than of steel cases. If you're keeping score, 
also add these advantages resulting from the use of Lamtex 
reinforced plastics: superior thermal and electrical insulation; 
greater resistance to corrosion, impact and shattering; the safety 
of being non-magnetic and non-sparking; absence of notch 
sensitivity problems; wider versatility in choice of size and shape. 
As befits a leader in its field, Lamtex offers the broadest line of 
high quality reinforced plastics. HYSTRAN filament wound 
structures are solving design and material problems previously 
considered impossible or highly impractical. Lamtex's Custom 
Molding Facilities are capable of producing parts and assemblies 
in a wide range of sizes, shapes, and cross-sections by 
Matched-Die, Autoclave, and Vacuum Bag processes. "Sheet" 
HYSTRAN is a unique new raw material combining 
the shape flexibility of molding with the strength preorientation 
of filament winding. 

Some of the major space, military and commercial projects 
currently using Lamtex reinforced plastics include: MINUTEMAN, 
MERCURY, POLARIS, PERSHING, SCOUT, BOMARC, RANGER, 
NIKE-ZEUS, VORTAC, DISCOVERER, BOLT, LAW and a variety 
of NASA projects. 

Whether your material problem involves weight, stress, 
temperature, corrosion, insulation or any combination of those 
factors, Lamtex reinforced plastics can probably help you. 
Complete technical and cost proposals will be submitted 
without obligation — we have even produced actual product 
samples to prove that "it can be done by Lamtex". Why not let 
us prove it to you? 

LAMTEX INDUSTRIES, INC. Farmingdale, L.I., New York 





RELIABLE, FAST 
RADIOGRAPHIC 
INSPECTION FOR 
SOLID PROPELLANT MOTORS 

The new Hughes Radiographic Linac | 
providesa number ofsignificantadvan- 
lages for the quality control of large I 
solid propellant motors and other heavy 
x-ray inspection jobs: 


HUGHES 


and return to any base. Five compo- 
nents arc being developed. 

One is the advanced liquid air cycle 
engine (LACE), which uses liquid hy- 
drogen and liquid air as fuel. Air would 
be collected during (light in the atmos- 
hcre, compressed, cooled and liquefied 
y the liquid hydrogen, and then 
burned with the hydrogen. This pro- 
gram would demonstrate this combus- 
tion principle. 

Going further into this concept, the 
second development area envisages an 
air separator to separate the liquid oxy- 
gen and liquid nitrogen. The liquid 
oxygen would be stored for use in flight 
outside the atmosphere. The liquid 
nitrogen would be pumped overboard. 
Some nitrogen could be used if electric 
propulsion systems were included for 
interplanetary flights. 

Supersonic Flow Ramjet 

The third related program would lead 
to the demonstration of a supersonic 
flow ramjet. Present day turbojets and 
ramjets slow the flow of air to subsonic 
speeds for entry into the burning cham- 
ber. If the principle could be demon- 
strated. engines with greater perform- 
ance than anv air-breathing types known 
today would result. 

A combination ramjet-rocket engine 
is the fourth development area. Up to 
Mach 8, the engine would act as a con- 
ventional ramjet. For higher speeds the 
inlet would be closed off and liquid 
hydrogen and liquid oxygen would be 
introduced into the burning chamber, 
producing a rocket type of thrust 
through reaction. One company has al- 
ready demonstrated such an engine. 

Finally, the structures needed to sur- 
vive hypersonic speeds in the atmos- 
phere and during re-entry must be 
demonstrated. The Dyna-Soar boost- 
glide vehicle will demonstrate most of 
the principles in this area. 

NASA Contracts 


National Aeronautics and Space Ad- 
ministration recently awarded the fol- 
lowing contracts and research grants: 
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Every Project Engineer 
responsible for timing 
should know about the 
advantages of the 



‘g” actuated* 


1060 TIMER 



The compact lightweight Series 1060 
Timers are engineered to provide many 
possible combinations with standard com- 
ponent modules . . . literally a standard 
timer for your special problem. The timer 
is constructed in three modules ... an 
actuator, escapement, and a switch module. 
Select from three starting methods*. . . 
"g", electrically, or lanyard actuated, and 
up to three switches. Easily adjustable 

assured of fast delivery. 



Self-powered, spring driven means maxi- 
mum torque right at start where needed. 

quired and no waiting for torque build-up. 
High precision Raymond designed and 
built escapements are well-known through- 

and reliability. Self-starting, no shaking 



Performance proven and qualified in many 
missile programs, the Series 1060 meet all 
government missile and rocket specifica- 
tions. Write for complete data and prices. 
Raymond Engineering Laboratory, Inc., 
Middletown, Connecticut. 
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WESTINGHOUSE 

ULTRASONICS 

A reliable production 



FINANCIAL 


Pan American Reports Salaries, 
Bonuses, Stock Holdings to CAB 









Mathilda Ave., Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 
An Equal Opportunity Employer. 


LOCKHEED MISSILES & SPACE COMPANY 



SAFETY 
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Saturn openings at Boeing for Engineers and Scientists 



Boeing has been awarded primary developmental, building and 
lest responsibility for the Saturn S-IC advanced first stage 
booster, The Aero-Space Division's newly-formed Saturn Booster 
Branch has a number of immediate, long-range openings of- 
fering professional challenge, rapid ad- 
vancement and ground-floor opportuni- 
ties to graduate engineers and scientists. 

This new Saturn program is expand- 
ing rapidly, providing unique advance- 
ment advantages to properly qualified 
Structural Design, Electronics/Electri- 
eal. Propulsion, Aeronautical, Cryo- 
genics, Systems Test, Thermodynam- 
ics. Mechanical Design, Industrial 
and Manufacturing Engineers, as well 
as to Physicists and Mathematicians. 

Assignments are immediately available 
in many areas of activity, including 


Research and Development, Design, Manufacturing and Test. 
Salaries are commensurate with all levels of education and ex- 
perience. Minimum requirements are a B.S. degree in any appli- 
cable scientific discipline. Boeing pays liberal travel and moving 
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Transoort 


of the upper winds in the area Watford 
to London (Heathrow) Airport between 
1100 hr. and 1200 hr. is as follows:— 


1.000 ft 230 deg./ 10 kt. 

2.000 ft 230 deg./ 10 kt. 

3.000 ft 240 deg./ 10 kt. 

4.000 ft 250 deg./ 10 kt. 


Earlier in the morning intermittent slight 
dri/ale had occurred but this had ceased by 
0040 hr. At the time of the accident the 
humidity was 98%. 

Runway 23 Left 

Runway 23 Left is 7.734 ft. long and 
there is no slope. The Precision Approach 
Radar glide path angle for this runway 
is 3J deg. and the touchdown point is 900 
ft. from the outer boundary of the 
perimeter track or 800 ft. from the runway 
threshold. The angle of the glide path is 
dictated by the presence on the approach 
of the Southhall gasometer which projects 
to a height of 327 ft. above aerodrome 
level and is 2J mi. from the touchdown 
point, practically on the extended center 
line of the runway. This glide path angle 
of 31 deg. has been in use since the intro- 
duction of P.A.R. in 1947. Up to the 
time of the accident no complaints con- 
cerning the angle of the glide path had 
been received by the Ministry’ from any 
operator. 

Landing Distances 

The scheduled landing distances required 
for the subject aircraft at a landing weight 
of 85,405 kilos applying the relevant 
operating regulations were as follows: — 
7.080 ft. svith anti-skid brake control 
operative and 8,580 ft. with antiskid 
brake control inoperative. 

Applying the ambient conditions at the 
time of landing the scheduled landing 
distances required were: — 

6,825 ft. with anti-skid brake control 
operative and 8,250 ft. with anti-skid 
brake control inoperative. 

These distances include a safety factor 
of 1.67. The retardation effect of reverse 
thrust on the distances is not taken into 


The Flight 

The accident occurred during the landing 
on the final sector of a flight from Chicago 
to London via Detroit, Montreal and Prest- 
wick. The operating crew took over the 
subject aircraft at Montreal and flew the 
sectors to Prestwick and London. While 
taxiing out at Prestwick and also during the 
power check the brakes were used and were 
found to operate normally. The anti-skid 
switch was correctly selected to the ON 
position. 

The aircraft took off from Prestwick at 
1042 hr. and climbed to Flight Level 340 
and in due course commenced to descend. 
As the aircraft approached Watford the 
crew carried out the Approach Check in the 
course of which 30 deg. flap was selected. 
A descent was made from Flight Levels 180 
to 60 in the Watford holding pattern after 
which the aircraft was positioned with the 
assistance of London Approach Radar for a 
Precision Approach Radar (P.A.R.) talk- 
down on to Runway 23 Left. At about this 
time (1125 hr.) the London weather was 
broadcast by Approach Control. It was: 


Surface wind 260 deg. at 5 kt. 

Visibility 1.5 naut. mi. in mist 

6/8ths cloud at 500 ft. 

8/Sths cloud at 1,500 ft. 

When the aircraft had descended to 2,000 
ft. the landing check was completed and 
40 deg. flap selected. The airspeed index 
setting pointers were set to the correct V,,r. 
figure of 132 kt. and both pilots' altimeters 
were set to the appropriate QNH value. 
Upon interception of the 34 deg. glide path 
the talk-down was commenced. The cap- 
tain was advised that the wind was westerly 
at 5 kt. According to the captain the air- 
craft broke cloud at about 1 ,500 ft. and the 
approach lighting came into view. During 
the P.A.R. talk-down the flight path devia- 
tions were of normal proportions, the great- 
est being 100 ft. above the glide path when 
at a distance of 2 mi. from touchdown. The 
captain has stated that he maintained an air- 
speed of 142 kt. between the time of break- 
ing cloud and being at a height of 300 ft. 
At 300 ft. full flap was selected and, accord- 
ing to the captain, the speed was gradually 
reduced to 132 kt. over the runway thresh- 
old. The first officer believed that the speed 
when passing over the threshold was about 
142 kt. The aircraft crossed the threshold 
between 35 and 50 ft. above the surface and 
tire marks on the runway indicated that it 
touched down when it was nearly half way 
along the runway. There was no bounce anil 
the captain closed the throttles. The spoil- 
ers were then fully extended and reverse 
thrust on all four engines W3S then applied 
at about 50% power. Just before the first 
officer called out "100 knots" the captain 
commenced to apply the brakes. Cancella- 
tion of reverse thrust was initiated at 100 
kt. and the wheel braking was then progres- 
sively increased. According to the captain 
the landing had appeared normal to him up 
to this stage and he had no doubt that the 
aircraft would stop within the remaining 
runway length. He said he continued to in- 
crease pressure on the brakes until the pedals 
were at full travel but the braking effect 
appeared to be far less than normal. The 
brakes were released and re-applied several 
times but with no appreciable effect. He did 
not detect the normal brake pedal kick-back 
so he switched off the anti-skid device and 
re-applied the brakes. By this time it was 
evident to the captain that the aircraft 
would not stop before reaching the end of 
the runway so he attempted to steer the 
aircraft through a right hand turn of about 
100 deg. on to Runsvav 33 Left which has 
its beginning at the end of Runway 23 Left. 
After an initial change in direction the air- 
craft commenced to skid to the left and 
crossed the end of the runway on a heading 
approximately at right angles to its original 
direction. After skidding a short distance 
on the grass surface the main landing gear 
units collapsed and the aircraft came to a 
standstill. At no stage during the landing 
run was the brake hydraulic pressure ob- 
served by any of the operating crew nor 
were the emergency brakes operated. The 
crew immediately shut off engine power, the 
fuel supply and the electrical services. The 
passengers and crew were evacuated by way 
of the inflatable chutes and emergency exits. 
The aircraft sustained substantial damage 
and fuel leakage occurred. Fire did not 
break out. Nobody was injured. 

Runway 23 Left was inspected about 3j 


hr. after the accident occurred. The surface 
was moist to the extent that a squeegee 
effect was discernible in the tracks made by 
heavy aircraft, but there were no pools of 

The first touchdown marks made by 
G-APFN were approximately 3,500 ft. from 
the runway threshold and were astride the 
center line. These marks showed the char- 
acteristics of wheel spin-up which included 
light fresh rubber smears. The wheel tracks 
were traced to the end of the runway. Fresh 
rubber smears 1 5-20 ft. in length indicated 
that the anti-skid system was inoperative 
during the latter part of the landing run. 

No landings were made on the runway be- 
tween the time of the accident and the time 
of the inspection and it was established that 
there was no material change in the runway 
condition during this period. The captain 
of a Boeing 707 which landed at 1132 hr. 
reported that although the runway was wet 
the braking action was good. 

Examination of the Aircraft 

The aircraft came to rest on a heading of 
350 deg. M. approximately 50 ft. beyond 
the end of the runsvav. The two main land- 
ing gear units had collapsed sideways to star- 
board causing associated damage in the 
wheel-bays and at the side-strut attachments. 
The port engines had become detached 
from their mountings. Three small punc- 
tures were present in the underside or No. 
1 (port wing) tank which were made when 
No. 1 engine was torn away and rolled under 
the mainplane. It svas noted that a con- 
siderable amount of fuel had drained out. 
The emergency air brake selector was wire- 
locked to the OFF position and the emer- 
gency air brake pressure svas 1.100 psi. The 
anti skid switch was at the OFF position. 

Both pilots altimeters were set to the 
QNH. salue. According to the Operations 
Manual the captain s altimeter should have 
been set to the QFE. 

Airspeed Indicator Systems 

The captain's and the first officer’s air- 
speed indicators were calibrated and were 
found to be within the prescribed accuracy 
tolerances. The associated pitot and static 
pipe lines were tested and found to be satis- 


Main Wheel Tires 

Three of the eight main landing gear 
tires had burst. Each of the tires had one 
patch of diagonal scuffing and rubber "fea- 
ther" characteristics on one side of the rib- 
bing consistent with the aircraft sliding to 
port. Light fore and aft scuff patches were 
present on all front and on one rear tire 
indicating momentary wheel skidding when 
the aircraft was running straight. Loose 
flaking rubber on the fore and aft scuff 
patches indicated that the scuffs were pro- 
duced during the last landing. 

Wheel Braking System 

The integrity of the mechanical section of 
the braking system from both pilots' brake 
pedals to the brake control valves in the 
respective wheel-bays was checked and the 
section was found to be in normal working 

Part of the hydraulic section of the brak- 
ing system was disrupted when the main 
landing gear collapsed. The undamaged por- 

119 


AVIATION WEEK 


SPACE TECHNOLOGY, 


1, 1962 



BALLISTIC 
MISSILE 
DEFENSE 
AT HUGHES 


120 


tion was subjected to pressure and function 
tests and the damaged portion was inspected 
but no evidence of a pre-crash defect in 
either portion was brought to light. 

The electrical section of the braking sys- 
tem which controls the anti-skid action was 
tested and it functioned satisfactorily with 
the exception of two separate circuits which 
involved cables severed in the damaged 
wheel-bays. 

The eight separate brake assemblies were 
bench-tested and subsequently given a strip 
examination. No defects were discovered 
which could be associated with any reduc- 


Final Approach and Landing 


The target threshold speed is described in 
the Boeing 707 Flight Manual as follows: — 






landing In trusts or grenier than s 


Tire maximum threshold speed is de- 
scribed in the Boeing 707 Flight Manual 
as follows: — 



The target threshold speed for the air- 
craft at the landing weight of 85,407 kilos 
was 140 kt. and the maximum threshold 
speed was 155 kt. 


[ How to File a Card in 
I ... 25 Places at Once 



... A profile reconstruction was made of 
the aircraft descent during the P.A.R. talk- 
down. Calculations made on a basis of the 
time taken between the radar ranges show 
that the average ground speed of the air- 
craft between the 4i and 5 mi. ranges was 
approximately 160 kt. Bearing in mind that 
the wind at 2,000 ft. and 1.000 ft. was 250 
deg./ 10 kt. and the surface wind was 240 
dcg./4 kt. it would appear likely that the 
aircraft's airspeed was about 10 kt. higher 
than the ground speed during most of the 
approach. 

The captain's evidence that the airspeed 
of the aircraft during the approach was 142 
kt. is not consistent with this analysis of the 
P.A.R. talk-down, nor is it possible to recon- 
cile the aircraft's touchdown position, nearly 
half way down the runway, with the cap- 
tain’s belief that he crossed the threshold 
at 55-40 ft. at an airspeed of 152 kt. 

Note 1 . A post-accident calibration of the 
Precision Approach Radar carried out on the 
day of the accident showed that the equip- 
ment was working w-ithin the prescribed ac- 
curacy tolerances. 

Note 2. The aircraft was not fitted witlr 
any form of flight data recorder nor is there 
any requirement tlrat it should be. 
Approach Technique 

In considering a possible reason why the 
approach and threshold speeds were too 
high it is necessary to examine the relation- 
ship between the glide path angle and the 
approach speed in light wind conditions. If 
the glide path angle is steeper than normal 
the resultant rate-of-descent will be greater 
than normal; also in conditions of no wind 


the ratc-of-desccnt will be greater than when 
there is a strong headwind. When these 
factors arc acting in combination higher 
rates-of-descent will result. 

To flare the aircraft from a given height 
an increment of lift coefficient (CL) is re- 
quired which is proportional to the square 
of the rate-of-descent. It is therefore essen- 
tial to ensure that an adequate margin of 
lift capability is available to achieve the flare 
successfully, subsequent to a high rate-of- 
dcsccnt. One method of doing this is by ap- 
proaching the flare at an airspeed higher 
than the target threshold speed. It is prob- 
able that the experienced pilot will instinc- 
tively adjust the airspeed in relation to the 
rate-of-descent but as the amount of the in- 
crement of speed is a matter of fine judg- 
ment and the consequences of underestimat- 
ing it can be more dangerous than the con- 
sequences of overestimating it, the pilot may 
tend to err on the safe side and select a 
speed that is too fast rather than too slow. 

Braking Technique 

The instructions contained in both the 
Flight Manual and the BOAC Operations 
Manual state that upon touchdown the 
spoilers should be fully extended, then the 
wheel brakes should be applied at the same 
lime as the nose wheel is being lowered on 
to the runway. The relevant extract from 
the Flight Manual covering the use of re- 
verse thrust reads as follows: — 


"Reverse thrust van then be applied In 
any amount desired within ranee of 



When every ounce counts 


Atchley's new Model 408 servovalve 
weighs only 5 ounces. It is 
currently specified on many 
military programs where 
reliability, size, and weight 
are prime considerations. 

The first stage of these miniature 
valves employs the reliable 
exclusive Jet - Pipe principle used 
in all Atchley valves. This 
allows it to receive and pass on 
particles as large as 150 
microns without malfunctioning. 
Resolution, less than 0.5%; 
hysteresis, 2%; null shift, less 
than 1% per 100°F; dry, 
sealed motor; low G sensitivity; 
flow ranges from 0.1 to 1.25 
GPM at 1000 psi drop. 

Write for further information. 


Raymond fHchley Dh/u 
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An invitation to engineers and scientists interested in joining one of the most important 
developmental program areas of this generation — 



RADIATION ELECTRONICS 

is the unusually challenging area of NUDETS (477-L), a national network of nuclear 
detection and measuring devices now under development. Assignments for EE’s include 
analysis, synthesis, integration, design, development of sensors, data processors and 
transfer equipment. Also damage assessment, hardening, equipment and component 
deterioration studies. BSEE or Physics,- at least 2 years in solid state or experimental 
physics — instrumentation — circuit design. Also openings for ME’s with electronic 
packaging experience. Write in confidence to Mr. P. W. Christos, Div. 64- WX. 

I 

DEFENSE systems department 

GENERAL#) ELECTRIC An fijiinl Opportunity employer 


Northern Lights Office Building, Syracuse, New York 
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controllability problems.- 

The directions upon the same subject as 
given in the BOAC Operations Manual are 


control column to the copilot" 

Ou the subject flight reverse thrust was 
applied at about 50% power and its cancel- 
lation was initiated when the first officer 
called ”100 knots.” Full advantage was not 
taken, therefore, of the available retardation 
cfleet resulting from reverse thrust. 

Maximum reverse thrust should have been 
used and maintained until an airspeed of 
90 kt. was reached whereupon the reverse 
thrust should have been regulated to prevent 
engine surge and controllability difficulties. 
At a speed of 60 kt. reverse thrust should 
have been canceled. When it became clear 
that the aircraft would not stop before 
reaching the end of the runway it is con- 
sidered that reverse thrust should have been 
re-applied regardless of the airspeed limita- 

Thc wheel brakes were operated after re- 
verse thrust had been applied, and the speed 
was just above 100 kt. They were applied 
and released several times both with and 
without anti-skid control selected. There is 
no evidence from the runway marks, the 
tires or from the strip examination of the 
brake assemblies that the brakes did not 
operate normally during the landing run. 


It is probable that less efficient bra 
suited from the captain's action of ss 
OFF the anti-skid switch. When 
the impression that there was no ret 
from braking effort it is considered 
emergency brakes should have bei 
although it seems unlikely that thi 
have prevented the aircraft overtv 
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Conclusions 

Hie documentation of the aircraft was in 
order. 

The crew was properly licensed. 

There was no pre-crash failure of the air- 
frame. its engines or its equipment. 

There was no pre-crash failure of the brak- 
ing systems. 

The aircraft crossed the runway threshold 
at a speed considerably in excess of the 
target threshold speed. - 
The braking technique employed by the 
captain was faulty. 

Opinion 

The captain carried out the final stage 
of the approach to land at too high an air- 
speed. As a result the aircraft touched down 
too far along the runway and failed to stop 
within the remaining length. 


Compliance with Regulations 

In conducting this investigation the pro- 
visions of Regulation 7(5) of the Civil 
Aviation (Investigation of Accidents) 
Regulations, 1951 — Statutory Instrument 
1951/1653— have been complied with, the 
following action having been taken: 

The manner and extent of compliance 
in respect of Capt. R. I. B. Winn. 


On June 30. 1961, a letter was sent to 
Capt. Winn giving notice that some degree 
of responsibility for the accident might be 
attributed to him. The letter offered Capt. 

under RegEon'"^) anT informed" him 
of the facilities that would be available to 
him for that purpose. On Aug. 17 Capt. 
Winn replied saying that he wished to 
exercise the rights open to him under this 
Regulation and asked that certain informa- 

Ins advisers — representatives of the British 
Air Line Pilots Assn. This information was 
sent on Aug. 23. A meeting took place on 
— 7, 1961, between Capt. "" ' 


I the 

; as his advis 


r Line Pilol 
I represent: 


the 


ise’rs together with 
; Invcstigati 


held on Jan. 23, 1962, 
5. 1962. Capt. Winn's 


a lie marks on them. 

After consideration of the represent: 
made by and on behalf of Capt. Win: 
Chief Inspector made no modificatic 
the Opinion appearing in paragraph 6 
P. C. Twi 
Chief Inspector of Acci 
Accidents Investigation Branch 

Fc'bruan-.°1962 V,a " 0n 
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Lottie and Lucy Hill are both 90 years old. Mary Jones, on the 
other hand, is half again as old as she was when she was half again 
as old as she was when she lacked 5 years of being half as old as 
she is now. How old is Mary? -Contributed 

Quality Control engineers are needed to keep an eye on product 
reliability in our Guidance and Control Systems Division. You 
will assist in administrative functions, perform statistical analysis 
for the development of special test equipment, develop test and 
inspection procedures. Engineers with unvarying standards 
should reply to Mr. Don R Krause. 

ANSWER TO LAST WEEK'S PROBLEM: (3S 1 ) ( T# ) = (42) ^ s ) 

An Equal Opportunity Employer 

□ LITTON SYSTEMS, INC. 

Guidance and Control Systems Division 
Woodland Hills, California 
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rPAJNTOIR-AJVI-A. . . . 




Tlie Tools . . . 


GR UMMAN 


shown, these include: 

• Hydroacoustical Tank for underwater acc 
research. 

• Plasma Generator being used in conjunctior 
diagnostic equipment for experimental research 
1 Three-Axis Flight Simulator for pre-flight eval 
and control systems hardware 
• Complete Control Systems assembled on rigid si 
actual aircraft operation 

• Centrifuge with a 40-foot diameter boom rated a 
tained acceleration testing of vehicle components 

• Airbearing Attitude Simulator and Helmholtz Coi 
magnetic environment of any satellite orbit 

• Environmental Space Chamber (15x20-foot) cap: 
ized conditions comparable to those found at 200 rr 

• The nation’s largest indoor Anechoic Chamber d< 
frequency testing and aircraft antenna work. 

This is but a small part of the up-to-the-minute e 
able. However, these expanded facilities do not tel 
human resources are the predominant factor. To e: 
are hamstrung by inadequate facilities and who rec 
tial can only be realized when they are given 
Grumman offers a new horizon for professii 
an empirical environment will 
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Sikorsky Aircraft 

STRATFORO, CONNECTICUT An Eqjol Opportunity Em 


“■ H "■ 


SPACE TECHNOLOGY, 


1, 1962 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


Space Guidance 
Systems 


• Solid Stole Phys 



IBM SPACE 
GUIDANCE 
CENTER 

i mmm. 


3f#Ss 

far,'"*"" 


IBM 



SOLID ROCKET ENGINEERING AT 

AEROSPACE CORPORATION 




GAS DYNAMICS 
RESEARCH 



REPUBLIC 

AVIATION CORPORATION 



GARRETT-AIRESEARCH 


has immediate openings 
for work on 


SPACE 
ENVIRONMENTAL 
SYSTEMS 


For major programs now under way, including project Apollo 
environmental system, AiResearch immediately needs pre- 
liminary design, creative board-type designers and hardware 
development engineers at all levels, with backgrounds in the 
following disciplines: 


Thermodynamics 
Fluid Mechanics 
Heat Transfer 
Controls 


Stress and Vibration 
Systems Engineering 
Cryogenics 
Test Engineers 


Here is an opportunity to participate in a major expansion 
of a company which pioneered the space environmental field. 
Specific experience in space environmental controls is desirable 
but not necessary. Education requirements are B.S. and up. 
Garrett is an “equal opportunity” employer. 


Please send complete resume to Mr. Tom Watson, Dept. 2 



AIRESEARCH MANUFACTURING DIVISION 

9851 So. Sepulveda Blvd., Los Angeles 45, California 
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CLASSIFIED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 












Avco is at the head of each class 




1982 


Avco designs and produces re-entry vehicles for the Titan, electronic gear, on several major missile programs. Avco 
Minuteman, and Atlas intercontinental ballistic missiles, has successfully combined outstanding research facilities, 
Avco has developed ablative materials to protect these unique technological experience, and unusual production 
vehicles from the superheat of re-entry. Avco is also re- techniques. The result is total re-entry systems capability 
sponsible for arming and fuzing, and contributing related — tried and tested in flight. 


UNUSUALCAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS, . . REGARDLESS 
OF RACE, CREED, COLOR, OR NATIONAL ORIGI N ... WRITE AVCO TODAY. AVCO CORPORATION. 750 THIRD AVENUE, NEW YORK 17, NEW YORK 



